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THE 


“GISHOLT” 


TOOL GRINDER. 


You can greatly increase 
the output of your lathes, 
planers, shapers, etc., by 
investing a small sum of 
money in a Gisholt Tool 


Grinder. 


Dea 


Send for New 
Catalog..... 














A few benefits of the 
Gisholt system: Machine 
tools running practically 
all the time ; great saving 
in forging; tools last 
longer; less power used ; 
increased production; all 
tools uniform and in 


duplicate. 


GISHOLT MACHINE COMPANY, 


Eastern Branch, 126 Liberty St., New York, Walter H. Foster, Sales Manager. 
Sq., London, E. C., England. Fenwick, Freres & Co., 21 Rue Martel, Paris, France. 


MADISON, WIS., U. S. A. 


U. Baird Machinery Co., Pittsburgh, Pa. 


C,. W. Burton, Griffiths & Co., 1, 2. 3 and 4 Ludgate 
Schuchardt & Schiitte, Berlin, Cologne, Vienna, Stockholm, St. Petersburg 
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Some Shops 


add very materially to their ae by 
watching the little leaks and devising 
ways of stopping them. 

here’s that little matter of oil that’s 
thrown out on chips, bolts, nuts, etc.— 
thrown out, wasted, when, aside from 
being discolored, it’s practically as good 
as it ever was. 

Some shops that use as little as three 
barrels of oil per year have bought a 
Roper Centrifugal dil Separator and are 
reclaiming such oil, using it over and over. 

Maybe there’s some extra profit for you 
in this scheme. You can easily find out 
by addressing the 


American Tool & Machine Co., 


Leading Manufacturers of Sugar Machinery, 
109 BEACH STREET, 


Founded 1845. BOSTON, MASS. 
incorporated 1864. 








You Get Results 


when you use our P-4 Planer, and results count. You 
can get machines that are intended to produce the 
same results, for less money, but don’t be disappoint- 
ed if the results are not forthcoming. Whitney Wood- 
Working Machinery costs more than other wood- 
working machinery just because it is worth more— 
just because it produces results—and for the same 
reason it’s cheapest in the end 
Write for the Whitney Book. 


Dane. 
Baxter D Whitney, 


oe eae Winchendon, Mass. 





No Delays 
with 
Dallett Tools-=-= 


If it isn’t convenient 
to bring the work to the tools, 
all you've got to do is to take 
the tools to the work. 

Dallett Portable Tools will go 
anywhere you can take a rope 
drive or an electric wire, to help 
you increase your profits. 


Thos. H. Dallett & Co., 


York St. and Sedgley Ave., 
Philadelphia, Pa. 





We Can’t Help You If You Won’t Let Us, 


Pe and you lose more than we if you don’t let us, 
par oT for just this reason: We lose the sale of a Gas 
—— i — Furnace or two; you lose every cent of the 

: co. difference between the cost of oper- 
al ating the old, dirty, time-wasting coal 
or coke furnace and our Gas Furnace, 
for years to come, and that will run up 
into dollars pretty fast. 

If you're at all interested, just write 
your address on one side of a postal 
and ours on the other, and we'll send you a book about 
our Gas Furnaces, that ought to lead to your saving some money 
if you read and consider its contents. 


AMERICAN GAS FURNACE CO., 23 John St., New York. 


“The Pace that Kills” 


All economy in the common bearings is not rapid enough 
to affect the HYATT ROLLER BEARINGS. 

They are highly approved by people who purchase 
coal to operate pulverizing mills, fans and other high 
speed machinery. 


There’s . book about them. Get it. 















Hyatt Roller Bearing Co., 
133 Liberty St., New York. 4 | HARRISON, N.]J. 











Substantial Savings— 


real, tangible savings that will show in 
your bank balance—are easily yours through 
. Bickford Radial efficiency, if the possibilities 

» in your shop can be judged by the certainties 
in hundreds of others. Doesn’t this state- 
ment seem worthy of an early investigation ? 








The Bickford Drill & Tool Co., 
CINCINNATI, 0., U.S.A. 


Foreign Agents—Schuchardt & Schutte, Berlin, Vienna, Cologne, 
Brussels, Stockholm, St. Petersburg. Chas. Churchill and Co., 
Ltd., London, Birmingham, Manchester, Glasgow. Adolphe 
Janssens, Paris, France. F. W. Horne, Yokohama, Japan. 

















A COMPLETE LINE OF 


Tools for Threading Pipe and Bolts. 


Dies that are instantly adjusted or opened, and 
are easily sharpened. The best of threads are 
obtained with the greatest possible ease and speed. 


FOR PIPE. 
Many other advantages are found in the use of ‘‘Duplex’’ Die Stocks. 


Standard threads furnished for any country in the 
- f 





world. 


SEND FOR CATALOG. 


THE HART MANUFACTURING CO., 


20 Wood St., CLEVELAND, OHIO, U.S.A. 





FOR BOLTS. 





TOOL MAKING and DESIGNING. 


By WILSON. $2.50. Circular and Catalog Free. 
PHILADELPHIA BOOK CO., 13 S. Ninth St., Philadelphia, Pa. 
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ILLUSTRATED MANUAL OF USEFUL INFORMA- 
TION UPON APPLICATION. 
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A LARGE STOCK OF ALL 


“STANDARD” 


TOOLS CONSTANTLY KEPT ON HAND. 








New York Branch, 94 Reade Street. onetnes Se, aes. Laan, 
For Advertisement of 
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Looks Like sGoed Toot, | | he Present Day Bullard Boring Mill 






doesn’t it? Well, it’s just what it looks like. It’s a 


— Eiecutcen? eres Sows ean = ater is the result of more than fifteen years of experience in 
and controller buut into the frame, protected from dirt or { i t1di H ‘ $ 
injury and easily accessible for examination. Wheel and pry Bw building and the determination to build a 
motor have large wearing surface. Set it up just where mill t should be generally acknowledged as the best. 
you want it, and it’s ready for business just as soon as the We should like to send you the Bullard Book, which 
proper connections are made. No belt-driven grinder Pi ; 

can be so easily kept in running order. Our catalog of gives pictures and particulars and is free. 


Electrically Driven Tools tells the whole tale, and it’s 






SAS. CLARK, JR., & co., | The Bullard Machine Tool Co., Bridgeport, Conn, U.S. A. 


313-315 W. Main Street, ia ; 
Marshall & Huschart Machinery Co., Chicago, Cleveland and Cincinnati. Chas. Churchill & Co., Ltd., London, Birmingham, 
Louisville, Ky. Manchester and Glasgow. Ad. Janssens, Paris. schuchardt & Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm, St. Petersburg. 
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The Mechanical Engineers. 

The American Society of Mechanical 
Engineers is to be congratulated anew 
upon its continued prosperity and its con- 
stant growth. No meeting in its history 
has been more profitable and a greater all 
round success than that which we report 
in our present issue; at the same time it 
was not a tame repetition of the charac- 
teristics of any previous meeting, but had 
novel and distinctive features of its own. 
It was a unique occurrence that the world- 
honored Chief of the Bureau of Steam 
Engineering of the United States Navy 
was also at this meeting the president of 
the society, and his annual address could 
not have been more fittingly directed than, 
as it was, in narrating the achievements of 
American naval engineers, and in urging 
for them full recognition and oppor 
tunity 


The papers presented at the meeting 
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were practical, rather than speculative, 
and elicited interesting and profitable dis- 
cussion, of which the well considered 
written contributions formed an important 
part, and constituted a strong indorsement 
of the recent practice of the society of 
sending out advance copies of the papers 
to all the membership. As the full list 
of papers and an account of their indi- 
vidual treatment is elsewhere given it is 
not necessary here to go over it again. If 
some received little or no discussion it 
was not that every available minute of all 
the meetings was not fully occupied. 

Two or three of the papers presented 
were of unusual interest and importance. 
That of Professor Thurston upon “The 
Steam Engine at the End of the Nine- 
teenth Century,’ we may well believe 
some patronizing wiseacres will be refer- 
ring to a hundred years from now. It 
may then have become a scientific and 
literary curiosity only, and the last steam 
engine may have given its last puff years 
before that. Who can say? Things have 
quite a habit of soon being superseded 
after their ultimate possibilities have been 
developed, and it is not difficult to believe 
that the steam engine may go the way of 
all the rest. If Professor Thurston’s pa- 
per sooner or later becomes ancient his- 
tory, it will not be history to be ashamed 
of. 

A most important and valuable paper, 
and one which in the circumstances of its 
presentation and discussion received the 
highest marks of appreciation which the 
society can bestow, was that of M. P 
Higgins upon “The Education of Machin- 
ists, Foremen and Mechanical Engi 
neers.” Professor Higgins, as most of 
our readers should know, was for a score 
of years the head of the machine shops 
connected with the Worcester Polytechnic 
Institute, and we also know of his phe 
nomenal success in that position. We be 
lieve that no paper was ever presented be 
fore the society in which the members 
showed a greater interest. The written 
contributions in connection with it were 
unusually numerous and of the highest 
character, and the oral discussions pro- 
tracted the meeting to a very late hour, 
with a crowded auditorium to the last 
minute. The discussions were in no mer- 
cenary spirit, but showed the earnest « 
sire of all present to know and to do th 
best for the advancement and maintenance 


of a high standard of skill and efficiency 


in our shops, from the lowest to the high 
est of its workers. The boys and young 
men oi America who aim to be its best 


NUMBER 50 


mechanics and engineers have no more 
helpful friends than the A. S. M. E., if 
the meeting at which this paper was pre- 
sented goes for anything. 

At the last session of the seciety, on 
Friday morning, there was presented the 
necessarily voluminous but every way ad- 
mirable paper by Mr. Walter C. Kerr upon 
“The Mechanical Equipment of the New 
South Station, Boston, Mass.” This pa 
per came as a complete surprise, as ad- 
vance copies had not been sent out and 
the title even of the paper had not ap- 
peared on the list. It told in the clearest 
and most straightforward manner of the 
highly successful accomplishment of a 
most magnificent work. The discussion, 
which was, of course, oral and entirely 
unpremeditated, opened the important 
question of the status of the consulting 
engineer in American practice, a topic 
which it is to be hoped may be further 
discussed at future meetings. The dis- 
cussion, as far as it went, at least sug 
gested that there is still much which might 
be and which should be said upor both 
sides of this important question. We have 
learned at least thus far the important fact 
that, if the question of employing the con- 
sulting engineer or of letting the con- 
tracting engineer do it all is one princi- 
pally as to the temptation involved, “‘it is 
better to tempt one man twice than to 
tempt two men once 

The attendance at the meeting was con- 
siderably larger than ever before recorded, 
and the number of additions to the per- 
manent membership of the society at this 
meeting was also exceptionally large. The 
meeting room of the society has long been 
too small, and its insufficiency becomes se 
riously detrimental to the best interests of 
the society. Many are now debarred from 
active participation in the meetings, and it 
is none too soon to begin a movement for 
better accommodations, although it must 
be conceded that for 360 days of the year 
the present house is a very satisfactory 
place. The library, however, is beginning 
to clamor for more room, so that we hope 


soon to see the beginning of some action 


which the future of the society de 
mands 
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century for a record of his engine, by 
which he expects to attain a water con- 
sumption of 9 pounds per hour per horse- 
power, by using steam at 300 pounds pres- 
sure, together with other innovations 
specified by him. The audience also rel- 
ished the joke which he told, apparently 
at his own expense. He was thirsty, and 
was compelled to ask President Melville 
for water repeatedly. At last on such an 
occasion he told of a member of the New 
York stopped in the 
midst of a long harangue to drink water, 
when a member rose to a point of order, 
and on being asked what was his point of 


Legislature who 


order he said he thought it was out of 


order for a windmill to run by water. 





Life of Charles Potter. 

As illustrating the way in which Amer- 
ican inventors and manufacturing special- 
ists rise and establish themselves, the life 
of Charles Potter, the founder of the Pot- 
ter Printing Press Company, is well worth 
telling more fully than was done in our 
brief obituary notice previously published. 

Mr. Potter’s father was a carriage 
builder living at Brookfield, Madison 
County, N. Y., where the son was born in 
1824. In 1837, on account of ill health, the 
carriage building was given up, and the 
father took a farm in the northern part of 
the State. The son had attended the ordi- 
nary district school pretty constantly up to 
this time, but for the next nine years he 
worked steadily on the farm in the sum- 
mer, attending an academy in the winter, 
and finally teaching school for three terms, 
a very common record for the young man 
of the period. In the autumn of 1846 he 
went to Westerly, R. I., where he lived for 
a number of years. Instead of going to 
Yale, studying agricultural chemistry and 
engaging in scientific farming, as had been 
planned by both his father and himself, 
circumstances drove him to become a clerk 
in a lumber and building business. Here 
he displayed much business ability, and in 
1849, a stock company having been formed 
tc take up a broken down foundry busi- 
ness, he was put in practical charge of it. 
He not only managed the finances, but he 
made all the drawings and many of the 
patterns, and the business prospered. In 
1854 the late George H. Babcock, after- 
wards of the Babcock & Wilcox Company, 
had, with his father, invented a printing 
press for printing three colors at once. 
The press was of small size and run by 
foot power. Mr. Potter left the foundry, 
in spite of urgent inducements to stay, and 
arranged with the Babcocks to take the 
invention, the presses built at his 
own expense, put them on the market or 
sell the patent and divide the net profits 
equally. He had a cash capital of $250, 
and early in 1855 he took the press to New 
York and opened an office, Another novel 
press, invented by Marvin Davis, was soon 
after offered to Mr. Potter upon the same 


have 


terms as the Babcock press, and as it was 
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for another line of work, he took that also, 
in 1855 and 1856 exhibiting both presses 
at the American Institute fair and receiv- 
ing gold and silver medals. In 1857 Mr. 
Babcock patented an excellent job press, 
and that was added to the list, but after 
this had been on the market two 
years, gaining great favor, a competitor 
threatened suit for infringement, and Mr. 
Potter sold out the presses on hand and 
retired from that part of the business. 


press 


Mr. Potter built his first cylinder press 
in 1857, making the drawings and a large 
part of the patterns for the same himself, 
and he continued to design his own 
presses until the rapidly increasing de- 
mands for his machinery compelled him to 
devote his time to the financial and general 
mechanical operations of the business. 
After making his first cylinder press, with 
his illustrated circulars in his pocket he 
canvassed for its sale, and, on getting or- 
ders, came back and built his presses, and 
then went out and erected them and set 
them at work. This he did for many 
years, and in doing it he became ac- 
quainted with probably more proprietors of 
newspaper and job-printing offices than 
any other individual of his time. Thus he 
not only sold his machines, but he also 
gained great experience in the needs of the 
presses, and in those characteristics which 
go to help the printer in the use of the 
press. In this way, gaining his informa- 
tion and embodying it in his machines, he 
built a press that had the reputation of 
standing at the head of that class of ma- 
chinery. In his canvassing for orders his 
competitors gave him the credit of being 
the best salesman in the field, successful 
for the reason that he never promised 
anything for his presses that they would 
not do, and therefore gained the con- 
fidence of everybody with whom he dealt. 

Mr. Potter’s presses were built mainly 
in Westerly, R. I., until 1865; thereafter, 
1879, they were built at Norwich 
In 1865, the business having grown 
too great to be managed by himself alone, 
he formed a partnership with Mr. J. F. 
Hubbard, and the firm name was changed 
to C. Potter, Jr.. & Co. In 1879, after a 
partnership of fourteen _ years, 
Mr. Hubbard's health failed and he re- 
tired from the firm. Mr. Potter then built 
his shops in Plainfield, N. J., the main 
shop being 250 feet in length by 60 feet in 
breadth. Subsequently it was enlarged 
to 700x100 feet, and is still too small for 


until 
Conn. 


pleasant 


the business. 

After the retirement of Mr. Hubbard 
from the firm, Mr. Potter admitted to a 
share in the business Mr. H. W. Fish and 
Mr. J. M. Titsworth, and a little later Mr. 
D. E. Titsworth, all of whom had been 
Ieng in his employ. Mr. Potter added to 
the class of presses that he had built the 
two-revolution, lithograph, 
drum-cylinder and web presses, and in 
each of these classes his machinery was 
He had been actively engaged 
machinery for a 


varieties of 


unexcelled. 


in building printing 
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longer time than any other man in this 
country, and to him is largely due its won- 
derful evolution, 1893 the company was 
changed from a private company to a cor- 
poration, with the same owners as before, 
Mr. Potter being the president of the com- 
pany. 

Mr. Potter never allowed himself to be 
tempted from his one special business of 
manufacturing printing presses, however 
strong the temptation might be. His aim 
was always to do well whatever he under- 
tceok, and for this reason, and because of 
his business ability, he had a successful 
career. His generosity and his devotion 
to his church and to every charitable cause 
kept pace with his progress in the financial 
world, 

Mr. Potter had four daughters, who all 
married, and two of his sons-in-law are 
secretary of the ccmpany, 
respectively. As previously noted, Mr. 
Potter’s religious views led to the running 
ot his factory but five days in the week, 
as no work was ever allowed to be done 
within it on Saturday. 


treasurer and 





Examination for Architectural and 
Structural Steel Draftsman. 

The United States Civil Service Com- 
mission announces that on January 9, I0, 
II, 1900, examination will be held in any 
city where it has a board.of examiners for 
the position of architectural and structural 
steel draftsman. 

The minimum 
trance to this 
years; no maximum. 

From the eligibles resulting from this 
examination certification will be made to 
the position of architectural and structural 
steel draftsman in the Bureau of Yards 
and Docks, Navy Department, in the 
Yards and Docks Department at Boston, 
Mass., and at League Island, Pa., the first 
two at a salary of $4 per diem each and 
the last named at a salary of $4.50 per 
diem. 


age limitation for en 


examination is twenty 


This examination is open to all citizens 
of the United States who comply with the 
All 


They will be examined, 


requirements. such citizens 
vited to apply. 
graded and certified with entire impar- 


tiality and wholly without regard to any 


are in- 


consideration save their ability as shown 
by the grade attained by them in the ex- 
amination. 

Persons desiring to compete should at 
once apply to the United States Civil Ser- 
vice Commission, Washington, D. C., for 
forms 304 and 375, which 
should be properly executed and promptly 
forwarded to the Commission at Wash- 
ington. 


application 





On the evening of December 16, at the 
regular meeting of the Engineers’ Club of 
Philadelphia, No. 1122 Girard street, Phil- 
adelphia, Charles J. Dougherty will read 
a paper entitled ‘“‘The Electrical Process 
of Annealing Armor Plates in the Con- 
struction of War Ships.” 
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Commercial Review. 
New York, SATURDAY EVENING, 

December 9, 1899. 
MACHINISTS’ SUPPLIES. 

Little cause for complaint of the year’s 
closing market exists in the auxiliary 
lines of machine shop necessities. That 
disposition which is inevitable at the close 
of the year to postpone stock orders until 
after inventory is taken is responsible for 
some hesitation on the part of buyers who 
want supplies to sell over again, or for 
their own use in the uncertain future, but 
the ultimate distribution of goods for im 
mediate consumption proceeds rapidly. 
This month bids fair to rank far above 
Decembers in other years, The outlook 
for 1900 is excellent. 

The trade are curious to know what 
sort of a turn the unfinished iron and 
steel market will take after the first of the 
year, for this will determine in great 
measure the course of manufactured 
products. It is taken for granted that 
there will not be much change in raw ma- 
terials this month, but there is no settled 
conviction that a maximum has yet been 
attained, 

Manufacturers of power transmitting 
machinery still report a very active trade. 
In one notable instance it is stated that 
practically no contracts are now accepted 
by the company on less than two months’ 
time for delivery, except in the way of 
small sales from stock, and even in these 
it is difficult to meet customers’ require- 
ments. One house reports a continued 
stiffening in the price of its wood split 
pulleys, and says that buyers have not been 
at all frightened by the advances of 25 
per cent. that it made this year. The local 
manager of a company which manufac 
tures a varied assortment of power trans- 
mission material speaks of a particularly 
good demand for friction clutches. This 
is a matter of gradual growth, and seems 
to result from a general tendency to em 
ploy up-to-date shop appliances. An- 
other power transmission line which has 
lately been in considerable requirement 
and might be called a feature of the pres 
ent market, is rope drives. The A. & F. 
Brown Company has received a contract 
for a large rope drive to go in a textile 
mill to be erected in Passaic, N. J., for 
German parties. The A. & F. Brown Com 
pany shipped last week to the Ames, Neb., 
works of the American Beet Sugar Com- 
pany (a Spreckels interest) a large quan- 
tity of shafting, pulleys, gearing, hangers, 
etc. They are filling large contracts for 
the McCormick Harvesting Machine Com- 
pany, Chicago. 

To return to the subject of rope drives 
—the Dodge Manufacturing Company has 
contracts for the installation of several of 
these, particularly in the Eastern part of 
New York State, where plants exist which 
have been the subject of various additions, 
and which now desire some good method 
for connecting the different parts. Rope 
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drives are going in in Albany, Cohoes and 
Troy. Among other contracts of the 
Dodge Manufacturing Company—which is 
greatly crowded with work—is a trans 
mission equipment for a sawmill at Cas 
torland, N. Y. 

SIDE LIGHTS ON TRADE. 

A symptom of more plentiful stocks of 
certain tools: Lately a local party, hav 
ing occasion to exchange a key seater for 
a cutting-off machine, was surprised to 
find several of the latter in stock. He says 
that six months ago he would have had to 
wait three or four months for one. 

Machines hard to obtain: Not many 
weeks ago a power transmitting apparatus 
company in the West needed some band 
saws, and in order to get hold of them 
had to call in those which had been in use 
at its distributing branches for sawing up 
boxes. The distributing houses are now 
sawing up boxes with rip saws by hand 

“Our greatest embarrassment at present 
is to obtain cars for transporting our 
goods,” says a wood pulley manager 
“For economy’s sake we require full-sized 
furniture cars, in order that we may stow 
in the greatest weight we can. The car 
famine is such that in the town where our 
factory is located one railroad was lately 
seventy-five furniture cars behind the de 
mand.” 

The suggestive point is made by a mem- 
ber of a local supply firm that in spite of 
the barrenness of stocks in sales houses 
so much talked about this year, stocks 
have really been heavier than usual, only 
they have been small in comparison with 
the increased volume of business. His 
own firm has found it necessary to add to 
its stock to cope with increased trade 
Their business for September of this year 
was 64% per cent. greater than that for 
September a year previous, and a 30 per 
cent. increase has been the smallest for 
any month of this year, Under these con 
ditions they have felt that heavier stocks 
were an absolute necessity if they were to 
carry on business successfully, and in spite 
of some difficulty in so doing they have 
obtained the goods from the manufactur 
ers. One cannot but remark that the 
manufacturers were more pliant than 
those with whom some sellers had to deal 
The stock of saws on hand, for instance 
was increased to fill enlarged store facil- 
ities that were made for it, and wareroom 
changes to afford more space are almost 
constantly being made in various depart 
ments. Last spring the shafting bins were 
pretty nearly empty, but the state of trade 


seemed to require that these should be 


filled up, and now they contain something 
like 100 tons. 

We spoke last week of a notably copious 
list of tools in stock or for early delivery 
offered by a New York firm. In subse 
quent conversation with a traveling man 
for a line closely allied to machine tools 
the fact was alluded to. “‘Oh, yes,” said 
he, ‘“‘you mean” so and so (referring to a 
New England selling firm). “They got 


23-1171 


such a list printed some three weeks ago. 
It is the first time I have seen such a thing 
for eighteen months. It included milling 
machines, screw machines, shapers, drill 
presses and one or two dozen planers— 
good, new tools.” As it happened, the list 
he had in mind was a different one from 
that which we had seen, and goes to 
strengthen the argument that dealers’ 
stocks are filling up. After what we said 
last week about planers we may be asked 
to crawl at the above mention of that tool, 
but conclude, on the whole, that it is un- 
necessary. One swallow does not make a 
summer, nor one or two dozen. The man 
who doesn’t know that planers are a 
scarce tool would not know a planer if he 
saw one, There were some planers, by 
the way, on the New York list, and in- 
quiry by a would-be purchaser brought out 
the fact that they were not for very early 
delivery, after all There is probably no 
superfluity other than in certain lines of 
light tools 
MISCELLANEOUS 

The Cleveland Twist Drill Company is 
taking occasion, with the erection of the 
addition to its plant, to install an electrical 
power transmission system throughout, 
which is pronounced a model of its kind. 
The system employed is an alternating 
current one, the motors driving line shaft- 
ing. Westinghouse electrical machinery is 
used Half of the plant is equipped by 
this time 

The Columbia and Electric Vehicle 
Company, Hartford, is trebling its plant. 
A visitor at the new building lately said 
that it had gotten as far as the third story. 

The Manhattan Elevated Railway Com- 
pany is said to have more than enough ap- 
plications to dispose of all its old dummy 
engines that will be taken off when elec- 
tric traction is installed. They come from 
as far as St. Petersburg, but are chiefly 


from American contractors who are build- 
ing new roads 

November business of the Bullock Elec- 
tric Manufacturing Company was the best 
in its history, and it is so overwhelmed 
with orders that it is advertising for bids 
to extend its main building 200 feet. Sales 


ncluded three 600-kilowatt alternators to 
Willson Aluminum Company, Hol- 

comb Rock, Va.; two 150-kilowatt di- 
rect-current generators to the Manchester 
(England) “Sporting Chronicle; a 100- 
kilowatt direct-current generator and 
three 50 horse-power teaser printing press 
equipments to John Wanamaker, Phila- 
delphia, and three 50 horse-power teaser 
printing press equipments to Arthur Pear- 
son, of “Pearson’s Magazine,’ London, 
England 

NOTES ON EXPORT TRADI 

The managing partner in a New York 
tool and supply firm which is among those 
most closely in touch with the French 
market, speaks substantially as follows: 

“We are receiving some good orders 
from France, and trade in that quarter is 
doing itself thorough justice as compared 


— 
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with other parts of Europe, especially in 
view of the obstacles which the exporter 
to France must encounter. The French 
are conservative in their machine-shop 
methods. They do not lose their heads in- 
stalling new machinery before it is neces- 
sary. When they have been running be- 
hind with orders six months or a couple 
of years they begin to think it is time to 
add to their equipment. They do not work 
on the policy of accumulating a stock of 
goods. An American manufacturer, when 
he has a chance and thinks prospects will 
justify it, goes to work and turns out forty 
or fifty machines to keep on hand; but 
the Frenchman will only make two or 
three, to use as samples, and machines that 
may be required for customers are not 
built till the orders for them come in. 
When we undertook the French agency of 
a certain machine tool manufacturing com- 
pany, which we now hold, they were in- 
credulous that we could do anything with 
it. “You may try it if you want to,’ said 
they, ‘and we’ll stick to you through thick 
and thin, but we don’t expect to see any 
results. We have tried the market our- 
selves and we couldn’t get much of any- 
thing out of it.’ The results have been 
such as to surprise these manufacturers. 
“The high prices for American tools 
are not hurting our French trade much at 
present, because prices are just as high 
over there as they are here. Last spring 
and summer our European export trade in 
some lines, such as pipe and bolts, com- 


pletely collapsed because of the advances 
in the American market, and this was true 


to some extent of tools. We were appre- 
hensive that the monetary advances made 
by the tool manufacturers on this side 
would have a disastrous effect upon for- 
eign trade, but European builders have 
caught up with us on prices. Some ma- 
terial advances have been made by them 
at a recent date. Iron in pig and other 
forms seems to be at least as scarce and 
costly in England and Germany now as it 
is in America. I understand that the Ger- 
man pipe market is still about 15 per cent. 
below the American. 

“The preparations for the World’s Fair 
have had much influence upon general 
mercantile conditions in France. Where 
so many thousand men are kept busy it 
stimulates prosperity in all lines. But, 
conversely, when the work is over and all 
these men are dropped out of employment, 
like waiters in a summer hotel, a reaction 
will come.” 

DAYTON (OHIO) NOTES. 

The manufacturers in iron and steel 
lines here interviewed by a correspondent 
of the “American Machinist” during his 
present visit find that the business of No- 
vember kept up remarkably well for the 
time of the With the orders on 
hand and new ones coming in, they have 
entered December enabled to keep a large 
force of men steadily at work, and there is 
a fair prospect that this state of affairs 
will continue through the early months of 


year. 
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1900, though a little falling off is to be 
expected at the tansition of the new 
year. 

The New Era Iron Works Company is 
in the midst of moving and fitting up its 
new building, 300 x 175 feet, three stories. 
The motive power will consist of three 
new gas engines, one of 50 horse-power, 
for the main shop; one of 20 horse-power, 
for the foundry, and a 20 horse-power for 
electric light plant to furnish 200 lights. 
They have given quite a large order for 
new machine tools, some of which have 
been shipped. They hope to be in full 
operation by January 1. Several new or- 
ders for gas engines were taken in Novem- 
ber, and they have about closed contracts 
to build some engines from 80 to 100 
horse-power. Their business this year has 
been some 40 per cent. ahead of last. They 
have lately been working 120 men 15 hours 
a day. 

The trade of the Brownell Company, 
one of the old established concerns of this 
place, has been excellent this year. En- 
gines have sold well, and for boilers and 
tanks, which form the leading part of their 
business, the demand has heavy. 
They have had some difficulty in securing 
material, which has hindered them in fill- 
ing orders with the promptness they like. 

The Gem City Boiler Company is an old 
concern here, whose business has 
very good this year, enabling them to 
keep sixty men steadily employed, forty 
of whom have been doing night work. 
Their orders have been mostly for large 
boilers and batteries. Their trade extends 
to all parts of this country. They have had 
having 


been 


been 


some export trade, made some 
shipments to Norway and to Mexico, Cen- 
tral America and South American Coun- 
tries. 

Graves & Marshall is another firm en- 
gaged in the manufacture of boilers. They 
find an increase of 30 per cent. over their 
business of 1898. While most of the busi- 
ness has been in filling home orders they 
have had some demand for boilers to go 
to South America. They employ fifty men 
and have done much night work in filling 
orders. 

CHICAGO MACHINERY MARKET. 

Trade in electrical equipment for De- 
cember is of goodly volume, but the pro- 
pinquity of the holiday season is reflected 
to a noticeable degree in the volume of 
There is a slight slackening of 
inquiry, though that which remains is by 
no means inconsiderable. It may be near 
the truth to say that there is no decidedly 
new impulse towards trade, but that the 
gathered forces of the past carry along 
business in the electrical line as well as all 
other 
Enterprises are in progress in all fields of 


business. 


industries at a satisfactory pace. 
industrial effort, and electrical power has 
won its way to a greater or less degree 
into almost all of them, Trade has there- 
settled 
routine character, 


somewhat of a 
the 
sionary spirit abroad and with more busi- 


fore down to 


with less of mis- 
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ness coming to the makers by mail and 
without solicitation. 

The anticipation is that after the new 
year opens there will be quite a lot of new 
work to figure on. The change of the 
Kansas City railway system from cable to 
electrical power is now in progress, and 
will be completed shortly. Ohio continues 
the banner state for interurban electrical 
railway work, but in that line there is now 
some activity in Indiana. The South Side 
Elevated road at Chicago has just bought 
two 110 horse-power from the 
Crocker-Wheeler Electric Company to op- 
erate water-cooling towers recently erect 
ed. Manufacturing plants continue good 
buyers of equipment. G. A. Crosby & Co. 
of this city have put into their machine 
shop a 150 horse-power generator and mo- 
tors of corresponding power. The Stock- 
ham Manufacturing Company of Chicago 
is installing a 75 horse-power generator at 
its new foundry. The Grand Rapids 
(Mich.) Malleable Iron Works are put- 
ting in a 200 horse-power generator and 
motors. Among recent newspaper orders 
is that of the Minneapolis Tribune for 
twenty-five motors. 


motors 





Quotations. 


New York, Monday, Dec. 11, 1899. 


Iron—American Pig, tidewater deliv- 
ery in 1900:— 
Pennsylvania Irons: 
No. 1 X foundry 5 @$26 
No, 2 X foundry......... @ 
a eee re: @ 
Alabama Irons: 
No. I 
No. 2 foundry........ 
No. 3 foundry..... 
Ef ee 


No. 


a 50 
@ 50 
@ 21 50 
(@ 50 
@ 22 50 
Foundry forge @ 20 75 

Bar Iron — Base sizes — Refined, mill 
price on dock, 2.20 @ 2.30c.; store price, 
2.60c., weak; common from store, 2.50 @ 
2.60c. 

Tool Steel—Base sizes—Standard qual- 
ity, 7 @ &€c.; extra grades, 12 @ I4¢.; 
cial grades, 16c. and upward, 

Machinery Steel—Base sizes—Ordinary 
brands from store, 2.90 @ 3c. 

Cold Rolled Steel Shafting—Base sizes 

From store, 4c. in small lots. 

Copper—For Lake Superior ingot, 1634 
16'%4c.; cast- 
Higher prices for 


foundry.... 
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° 


spe- 


@ 17c.; electrolytic, 1614 @ 
ing copper, 16 @ 16'%4c. 
electrolytic and casting are still quoted by 
a prominent market factor, 

Pig Lead-—Wholesale lots, 4.65c. for 
December, 4.70c. for January; carloads, 
4.70 @ 4.8oc. 

Pig Tin—In 5 and 10-ton lots, f. o. b., 
New York, 2534 @ 26c. 

Spelter—Prime Western, 454 @ 47%c 

Antimony—In cask lots or over, Cook- 
son’s, 10.90 @ 11%c.; Hallett’s, 934 @ 
97R4C. 

Lard Oil—Prime City, 
44 @ 47c. in jobbing lots. 


present make, 
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Charles H. Morgan, President Ameri- 
can Society of Mechanical 
Engineers. 

The newly elected president of the 
\merican Society of Mechanical Engi- 
neers comes from a city which has long 
been famous for its manufactures, and 
especially for the great variety and high 
excellence of the machinery made there. 
He was born and has spent his life up to 
this time in what may properly be char- 
acterized as an atmosphere of mechanics. 

Charles Hill Morgan was born in 1831, 
of New England parentage. His father, 
being a mechanic of limited means, 
Charles was obliged to work in a factory 
at the age of twelve, his early education 
being such as was afforded by the Massa- 
chusetts district school of sixty years ago 
and the Lancaster Academy. When fif- 
teen he entered the machine shop of his 
uncle, J. B. Parker, of Clinton, Mass., as 
an apprentice. 

At seventeen he determined to learn me- 
chanical drawing, and through his efforts 
a class for the study of this subject was 
formed, and was taught by the late Mr. 
John C. Hoadley, who was an honored 
member of the American Society of Me- 
chanical Engineers, then civil engineer of 
the Clinton Mills. Those few lessons in 
drawing, taken at night after twelve hours 
of work in the shop, were one of the most 
important factors in establishing Mr. Mor- 
gan’s mechanical career, and this is prob- 
ibly true of several others that were mem- 
bers of that class also. 

In 1852, when twenty-one, Mr. Morgan 
was put in charge of the Clinton Mills 
lye-house. He then devoted himself to the 
tudy of chemistry with great zeal, and 
filled his new position with entire success, 
gaining valuable experience in the man- 
agement of workmen. 

For a time Mr. Morgan was draftsman 
for the Lawrence Machine Company. 
Later, from 1855 to 1860, he was mechan- 
cal draftsman for the distinguished in- 
entor and manufacturer, Erastus B. Bige- 
ow. In association with him and Charles 
H. Waters, the agent of the Clinton Wire 
Cloth Mills, Mr. Morgan gained an in- 
valuable experience, and may be said to 
have been then trained in a hive of in- 
vention. 

Mr. Morgan introduced a system of 
lesigning and constructing cam curves for 
coms which proved of great usefulness, 
and was later the subject of a valuable 
paper read before the Worcester Poly- 
technic Institute, and subsequently pub- 
lished by the author in pamphlet form. 

In 1864 Hon. Ichabod Washburn was in 
need of a superintendent for his works 
lor the manufacture of wire, at Worces- 
ter, Mass. His friends at Clinton, en- 
gaged in the manufacture of machinery 
ind wire cloth, warmly recommended Mr. 
Morgan, who was accordingly engaged as 
uperintendent of manufacturing for the 
firm of Washburn & Moen. 


Four years 


AMERICAN MACHINIST 


later, when a joint stock company was or- 
ganized and incorporated under the name 
of The Washburn & Moen Manufacturing 
Company, Mr. Morgan was general su 
perintendent. He made seven different 
visits to Europe for the purpose of visit 
ing the mills of England Belgium, Ger 


many, France and Sweden, and by th 
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Morgan's first improvement was a power 


reel; the second one, the practical develop- 


ment of a continuous train of rolls, hav- 
ing horizontal rolls only. (The first roll 
ing mill had, alternately, horizontal and 
vertical axes.) I xperience has shown 
that this mill, consisting of series of hort- 


ontal rolls with intermediate twist guides 
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Visits and such other means as he could 


command he kept himself thoroughly in 
formed of all changes made or improv: 
ments adopted. The fruit of this devotion 


was seen in the increased excellence, vari 


ety and amount of the company’s manu 
factures. He was for eleven years one of 
the directors of the company 

An advance step in the wire business 
with which Mr. Morgan has been promi 
nently identified was the development of 


the continuous rolling mill, designed and 
originally constructed in Manchester 
England, by Mr. George Bedson. TI 


continuous rolling constituted a great ad 
vance on the ordinary rolling previously 
practiced. After starting the Bedson Mill 
in Worcester, in 1869, it became evident 
that its production was limited by the 

perfections of the ordinary hand reel. Mr 
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quarter of a turn in its passage from one 
pair of rolls to the next, is far superior to 
a mill with alternate horizontal and vet 
+ 
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Bed M e was bu 
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tion, by Mri Morgan, of automati reels, 
th of the pouring and laying types, such 
mmon use in every rod 
1 untry Phe eels 
completed 1 a successful te de of 
them March 10, 1886 
Since severing his connection with the 
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pany in 1887, Mr. Morgan has devoted his 
attention to the Morgan Spring Company, 
manufacturers of wire and springs, found- 
ed in 1881, and the Morgan Construction 
Company, of Worcester, Mass.. manufac 


J 
| 
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billets, merchant bar, rods and hoops, to- 
gether with the disposition of the product 
after it has been rolled has been given 
special attention, and a large number of 
important installations have been made. 
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and educational lines. The subject of edu- 
cational institutions he has always given 
careful study, and he has been closely iden- 
tified with the growth and success of the 
Worcester Polytechnic Institute, havi 
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Fig. 3 


FEED MECHANISM OF AUTOMATIC VARIABLE FEED DRILLING MACHINE. 
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turers of rolling-mill and wire-drawing 
machinery, 

The work of Mr. Morgan and his asso 
ciates in the last-named company has been 
very successful, and their designs and ma- 
chinery are being widely adopted by an 
appreciative class of manufacturers. The 
continuous rolling of such material as 


The continuous method of heating billets, 
while not strictly new in itself, has been 
carefully developed and introduced, cul- 
minating with the continuous gravity- 
discharge furnace invented by Mr. Mor- 
gan. 

Mr. Morgan has never entered political 
life, but is active in religious, corporate 


been a member of ‘its board of trustees 
since the institution was founded, nearly 
thirty-four years ago. He is a member of 
the British Iron and Steel Institute and 
of the American Institute of Mining Engi- 
neers and joined the American Society of 
Mechanical Engineers May, 1881, one year 
after its organization. 
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An Automatic Variable-Feed Driller. 

The engravings herewith 
how the general appearance and construc 
tion of a drilling machine with a feed 


presented 


that is not only automatic but which at a 
given point automatically increases to four 
times its normal rate and then changes 
hack again, and proceeds until the piece of 
work is done, when it automatically re 
leases. 

This feature of an automatic variable 
feed was added to the regular drilling ma 
chine for the purpose of adapting it to a 
special purpose, i. e., the boring of mal- 
leable-iron hubs for the wheels of agri- 
cultural implements. These hubs have a 
bearing at each end, and are chambered in 
the middle by a core enlarged at that point. 
One man was to operate four machines 
on the job, and of course it is obvious that 
ii he were required to release the feed, 
move the spindle downwards through the 
chamber and again throw in the feed for 
each piece, he would be too busy; while if 
the feed were allowed to run all the way 
through at the same rate, too many ma- 
chines would be required for the given 
amount of work. 

Referring to the drawings, Fig. 1 is a 
vertical side elevation of the upper portion 
of the machine; Fig. 2 shows the opposite 
side; Fig. 3 is a front elevation; Fig. 4 is 
a sectional view on line A, viewed in the 
direction of arrow B. The feeding mechan 
ism is as follows: 

On the horizontal upper cone pulley 
shaft is the small, three-step cone pulley, 
which drives the corresponding cone pul- 
ley on the worm shaft below. On the 
latter shaft is a worm which drives the 
worm gear m, which is keyed to the shaft 
o. To make room for the mechanism an 
extension or box-like receptacle p is built 
out on the side of the frame. A removable 
plate or cover q, Figs. 2 and 4, is fitted to 
the extension p, forming a protection for 
the mechanism, and also having a bearing 
for the clutch sleeve h. The sleeve h is 
keyed to the spur gear 7, and h also forms 
a bearing for the shaft o, 
to turn freely in it. 
of the main frame is another bearing for 
the clutch sleeve g, which has at one end 
a pinion, forming an integral part of it 
At the opposite end is keyed the miter 
gear m, and this gear meshes with a simi- 
lar gear on the worm shaft r, Fig. 1. This 
latter shaft revolves in suitable bearings 
in the tipping frame s, and the worm 
keyed to the shaft r engages with the large 
worm gear, which is keyed directly to the 
stud carrying the pinion which feeds the 
main spindle. The lever ¢ has a projec- 
tion which bears against the tipping frame 
s, and when it is in position, as shown in 
Fig. 1, the worm is in mesh with the worm 
gear and the feed is going. The lever ¢ 
is held in position by the latch ¢’, and link 
t” connects ¢’ to another lever ¢”’, 
iS pivoted to the frame above. 

When the trip collar « engages with the 
end of ¢’”, the latch ¢’ 


which is fitted 
On the opposite side 


which 


is lifted and the 
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lever ¢ is allowed to fall, releasing the 
feed. 


ing point by means of the handles on th 


The spindle is returned to its start 


large worm gear shaft 

Between the two clutch sleeves 
on the shaft o, Fig. 4, is fitted a sliding 
ciutch collar f; it is splined to e, so that 
the collar and shaft must always turn to 


eether With this collar engaged wit! 
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clutch sleeve g, the normal rate of feed 
is obtained; but when the collar is shifted 
so as to engage with the sleeve /i, then the 
movement is carried to the clutch sleeve g 
through the medium of the gears i, k, 1 
and g. The gearing is arranged so as to 
obtain an increase of feed equal to four 
times the normal feed. 

On the side of the frame, Fig. 5. is se 
cured a bracket which forms a bearing for 


the sliding rods a and b. Rocker arm « 


FEED DRILLING MACHINE. 


the beveled edge f a’ and forces it back 
ward This moves the clutch collar f to 
the right, and thus puts on the fast feed 
\ spring not shown in the drawing, but 
attached back of c’, assists in this move- 
ment Phe four 


spindle will now feed 


times as fast as before, until the trip col 
lar comes in contact with the sliding rod 

(which has been thrown forward by the 
previous movement), and this throws the 


clutch collar back again and restores the 
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working rate of feed. The spindle then 
continues to feed until the collar contacts 
with lever ¢’”, when the feed is stopped 
automatically. The end a’ attached to a 1s 
lifted by the upward movement of the col- 
lar, and by means of a spring it imme- 
diately snaps back into position ready for 
the operation, the ma- 
chine described the total feed of the spin- 
dle is 14 inches, and the length of the in- 
termittent rapid feed is only 2% 
but this can be varied to suit conditions. 
It is built by Baker Toledo, 
Ohio. 


as described. In 


inches, 


3rothers, 





The Mechanic in English Shops — 
Bullying. 

A contributor to “Engineering,” of Lon- 

don, who writes on the subject of ‘““Amer- 


ican Competition” and describes himself as 


a British workman who has spent ten 


years in American workshops as a jour 
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mass,’ though I do not accept that char- 
acterization as of universal application.” 
We have edited his remarks a little, as it 
seems to us should have been done by our 
contemporary, but retained their 
meaning. There is a significance in them 
that might profitably be noted by some of 
our American shop managers. We all 
know that our English friend might easily 
have gotten into American shops where he 
would have been spoken to uncivilly by the 
fcreman, though such shops are, of course, 
the exception, and fortunately so. On the 
other hand, it is not to be believed that all 
3ritish shops are conducted as he de- 
scribes them. There can be no doubt, how- 
ever, but that the practice of showing con- 
tempt for workmen or their feelings is 
frightfully expensive, whether in England 
What 


is the most 


have 


or here, to say nothing of its ethics. 
the men call a ‘““mean foreman” 
expensive luxury a shop can indulge in. 


such 


, 
work for 


Those who continue to 
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New Shops of the University of 


Kansas. 

We give herewith photographic view 
and ground plan of the new Fowler shop 
building of the University of Kansas, 
which give an excellent idea of the facili- 
ties of that institution for shop instruc- 
tion. 

The old shops were destroyed by fire 
March 22, 1897, and the present outfit is 
the outcome of a loan of $30,000 by the 
citizens of Lawrence to the regents of the 
University in behalf of the State, and of 
a gift by Mr. Geo. Fowler, of Kansas 
City, of $21,000, from a fund set aside by 
his father’s will for educational purposes. 
Some of the features of the shops will be 
apparent from the ground plan. Among 
row of benches 

Good 


these is a continuous 


along the north side of the shop. 
shipping facilities are provided by an 


8-foot each of the main 


freight door to 








rHE 


neyman, among other things says: “Amer 
icans will tell you it is the mechanics that 
have pushed them ahead as a nation, in 
Does the me- 


chanic get any credit in England? * * * 


dustrially and otherwise. 


I was never spoken to uncivilly there; if 
there was anything to say, it was said de- 
ferentially and with ‘consideration for my 
Men here are spoken to like 
are 


feelings. 


foremen in the British Isles 


dogs; 
simply bullies. A large proportion of them 
hold their positions by reason of their bul- 
lying qualities, and have often acquired 
these positions by intrigue and not by abil- 
ity. Do employers or the lights of the in- 
dustrial world think that American com- 
petition can be met in that manner? No; 
have sullen and uninterested men, 
Colonel Dyer termed ‘the 


you 


whom inert 


FOWLER SHOPS OF THE UNIVERSITY OF 


man secretly or openly hate him, “‘beat”’ 
him, or “‘put him in a hole” at every op- 
portunity, while the best men usually leave 
as soon as possible, nearly always failing 
to state, as we believe they should, the real 
reason for their leaving. The result is that 
bullying and abuse seem to be more and 
niore necessary until some day, perhaps, a 
decent man, who respects himself and oth- 
hold of 
shows that none of it was necessary at all, 


ers, takes the shop and easily 
and that a shop goes much better with- 


out it. 





Marconi’s system of space telegraphy has 
been introduced into the British Navy as 
a branch study, and a ship has been 
specially fitted out as a school of instruc- 


tion. 


KANSAS. 


rooms and by the location of the road 
alongside and 3% feet below the floor. 
There is also a 9-foot basement under the 
engine blacksmith 
shops for pipes, wires, etc. The freight 
elevator runs from basement to attic. The 
forges are fitted with down draft, and the 
power distribution is electric. The Uni- 
versity now offers a regular course of 


room, and machine 


study in mechanical engineering, Profes- 
sor W. K. Palmer being in charge. Pro 
fessor Frank E. Ward is in charge of the 
shops. 
central power station, 
circuits running from the switchboard ‘to 
the various buildings and laboratories. 


The shop building also serves as a 


sixteen electrical 





All the war vessels of the Russian Bal- 
tic are fired with liquid fuel. 
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Lathe Chucks and Substitute for 


































































































































































































Them. 
‘7 7 It is a fact familiar to those who have 
—/As observed the use of lathes in continental 
T| s | | 2 shops that the workmen there make use 
i] @ | Ss * . 
| . on Man | bes of removable jaws similar to our chuck 
. 7 +4 : 
I Fs > ih = ¥ : jaws, which jaws are attached to the large 
. é ; 
aad ‘ =| aes face plate of the lathe. In some cases 
m = these are very crude affairs, being mere 
F — “u ea studs with set-screws in them, but in oth 
- en" ers they are better made and have a block 
WN EE) AA) A ie 7 , 
Diop » rt which clan ps to the tace plat ind a slid 
Zi 4 itm = | dy - ing jaw attached to this block, which jaw 
ao OY wo F J = is adjusted by a screw. Many of our Amer 
8a ~om * 4 we — : ' | } 1: 
cae i Was — j ca ithe nake! lave been obliged to 
“7A_~ » To —— = ts) . ‘ : : 
eS o5 —+--------- <r - furnish some such jaw for use on the plate 
Z ve mae + ind to meet this demand the Skinner 
= = = = Ww : . - — e = 
2 m 2 fd - Chuck Company, of New Britain, Conn., 
"aa =. making a face plate with jaws, which 
.3 2 e iT + ‘ 5 
Es ec wi - tace plate threaded and attached to the 
= : - . : ; 
= 8 - lathe spindle in the ordinary way. Whil 
g this is probably all right for the continen 
| f 
1 Z tal lathesman, it would occur to most 

a - —— = i 

i | \ 2 At s American workmen, we think, that it 
| 23. => = P . . . 
— om 22 x om would be tar pret rable to leave the jaws 
= ge =“ od attached to this plate and take it off from 
Es ~—_ v-." < 
as _ => es= * = the spindle and substitute a plain plate 
A ee 8 ~ , . 

Z “J 7 r 235 = L ts whenever required; the unscrewing of one 
5 ~ = : T plate from the spindle and putting on an 
| _ - 1] . } . ~L- 

4 => > | a other one being obviously a much quicker 
3 

e oO > —_™ — “ and more convenient operation than re 

ts) a < moving or attaching four sliding jaws to 

ii =! s = a a plate already on the spindle, unless the 

= || = 7 -_ ‘ 
er 1 : lathe is a large one. This, of course, re 

| ~ | . . 
| 7 1 . duces to the use of our regular lath 
| = l c < 

Tf OO pes Hl : | 

1 7 . wi chucks, and that is what we think should 

464 z La 5 be used, but much educational work re 
| 0 iT s é mains to be done, apparently, before they 
| n 1] - 11 1 

1 i i will be generally used in continental shops 
| — = 
r - si itl .- — 
Ll = 
Be o | 
rh o 3 te aa 

a He L S Calorific Value of Petroleum Pro- 
| > =b e, 
| 3% dé 5 ducts. 
| > 8 | _ 

= — “” - . . 
= = 2 oly . A useful thing for those who are exper 
ul L e | & oe - | ~ = imenting with various forms of oil engines 

re | r | > to know is that petroleum and all its pro 
i) ai = - 
st = L he ducts possess practically the same calorific 
od 8 = value per pound weight. The weights of 
= ne eres | A > ts 
= cher = 1 3/ the different products vary, and cons¢ 
i = | Lt 4 = = : ; , : ‘ 
8 mk “ ol fe a ” quently the calorific value is not unitorn 
| hme 7 . ° . 
O] et —— < per gallon, but it is uniform per unit of 
| E as le a weight. The best authorities give the heat 
= “nt | & units in a pound of petroleum as 21,000 
TP Mew s = = At 60 degrees Fahrenheit 86° Baume gaso 
iB 3 cI iF a ae line weighs 88.4 ounces per gallon, whil 
| — io | s ; : ; a“ 
Es it | ~ kerosene weighs 104 ounces per gallon. In 
| =. ss other words, the calorific value of a gallo: 
"3 sf THT 1, —= Will of 86° gasoline is to the value of a gallo 
f kerosene oil as 88.4 to 104, therefor 
1. F gasoline has 18 per cent. less value, gallon 
; —— for gallon, for fuel purposes than ker 
Fa 
ad” sent 
| a | 
a & —— — 
2 So The “English Mechanic and World of 
3& Science,” in its latest received issue, repro 
ea squRl : s 
és } duces from our columns “Jobbing Work at 
. Goldtown,” by Samuel A. Better, prefa 
- | 1 , 
en au ing it with the highly amusing remark that 
Useful hints are often found in places 
ae 1b __— i where they are not expe cted.” 
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Colors of Heated Steel Correspond- 
ing to Different Degrees of 
Temperatures.* 
BY MAUNSEL WHITE AND F. W. 
There is, perhaps, nothing more indefin- 
ite in the industrial treatment of steel than 
the so-called color temperatures, and as 
they are daily used by thousands of steel 
workers, it would seem that a few notes 
on the subject would prove of general in- 


TAYLOR. 


terest. 

The temperatures corresponding to the 
colors commonly used to express differ 
ent heats, as published in various text 
books, hand books, etc., are so widely dif 
ferent as given by different authorities, it 
is impossible to draw any definite or re- 
The main trouble seems 
to have the 
used for determining the higher tempera 
The introduction of the Le Chat- 


liable conclusion. 
been in defective apparatus 
tures 
elier pyrometer within the last few years 


has placed in the hands of the scientific in 


vestigator an instrument of extreme deli 
cacy and accuracy, which has enabled him 
to determine the through 
the whole practical range of influence, and 
led to the establishment of new melting 


teinperatures 


and freezing points of various metals and 
salts, which are now accepted as the stand 
ard in all scientific investigation. There 
has not, however, been published any re- 
sults with the La Chatelier pyrometer 
seeking to establish a correspondence of 
temperatures with color heats. 

The first work this 
which we are aware, is that of Dr. H. M. 
Howe, some eight or nine years ago. His 
results, however, have not been published, 
and with his kind permission we are en 
abled to give them here: 


done in line, of 


Degrees Fahr. 
1,022 to 1,157 
1,292 
1,562 
1,742 to 1,832 
1,922 
2,012 
2,102 


Degrees Cent 
625 toG50 
Joo 
850 
950 to 1,000 
1,050 


red. 
cherry 
red 


Dull 
Full 
Light 
Full yellow 
Light yellow.... 
Very light yellow. 1,100 
White 1,150 
The nomenclature used 
differs with different operators, but in our 


for color heats 


investigation we have adopted that which 
seems more nearly to represent the actual 
color corresponding to the heat sought to 
We have found that dif 
ferent observers have quite a different eye 
for color, which leads to quite a range of 
temperatures the color. 
Further, we have found that the quality or 
intensity of light in which color heats are 


be represented. 


covering same 


observed—that is, a bright sunny day, or 
cloudy day, or the time of day, such as 
morning, afternoon, or evening, with their 
varying light—influence to a greater or 
less degree the determination of tempera- 
tures by eye 

After many tests with the Le Chatelier 
pyrometer, and different skilled observers 
working in all kinds of intensity of light, 
we have adopted the following nomencla- 
York meeting (De 
American Society of 


*Presented at the New 
cember, 1899) of the 
Mechanical Engineers. 
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ture of color scale with the corresponding 
determined values in degrees Fahrenheit 
as best suited to the ordinary conditions 
met with in the majority of smith shops: 

Degrees. 
red 990 
low 


black 
red, 


Dark blood red, 
Dark red, blood 
Dark cherry red 
Medium cherry red 
Cherry, full red 
Light cherry, 
heat,* light 
Salmon, orang, 
Light salmon, light 
Yellow 
Light 


bright sealing 
red 


free scaling heat 


cherry, 


1,650 


orange... 


2,200 

With the advancing knowledge of, and 
interest in, the heat treatment of steel, the 
foregoing notes, it is hoped, may prove of 
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Tool Holders. 


Tool holders, though they have long 
been known to some extent here, are not. 
we believe, so generally used as they are 
in Great Britain, where they do a large 
share of the work, even when heavy cuts 
are to be taken. Their advantages are, of 
course, that much less tool steel is used, and 
it is often possible, therefore, for the shop 
fcreman who knows the great advantage 
of good steel to induce the purchaser of 
steel to get a better grade, and forging is 
almost, if not quite, avoided. 

We illustrate herewith two 
such tools that have been lately brought 


forms of 


out. 

The first of these is so arranged that a 
single holder is either right or left off-set 
or straight, the cutter passing through a 
square hole in a bolt which is tightened 
below by a nut and draws the cutter firmly 
into any desired notch in the top of the 
his 
form is made in five sizes by the Arm 
Tool 106 West 
Washington street 


holder, where it is held securely. 


strong Bros. Company, 
Chicago. 


The second holder is designed to hold 
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some value to those engaged in the hand- 
at various temperatures, and 
discussion of 


ling of steel 
lead to further 
the 
derstanding and more accurate knowledge 
The impor- 


and wider 


subject, with a view to the better un- 
of the correct temperatures. 
tance of knowing with close approximation 
the temperatures used in the treatment of 
steel cannot be over-estimated, as it holds 
out the surest promise of success in ob- 
taining desired results. 

This demand for more accurate temper- 
atures must eventually lead to the use of 
accurate pyrometric instruments; but at 
present the only available instruments do 
not lend themselves readily to ordinary 
uses, and the eye of the operator must be 
depended upon ; the 


training of the eye, by observing accurately 


largely therefore, 


determined temperatures, will prove of 
much material assistance in the regulation 
of temperatures which cannot be otherwise 


Cc ntrolled, 
*Heat at which scale forms and adheres, 


i. e., does not fall away from the piece when 
allowed to cool in air. 


The 


and a 


either cutting off or turning tools 


stock is of steel, case-hardened, 
drop-forged and case-hardened square col- 
lar with set-screw secures the cutter in 


place. The holder is shown with a turn 
ing tool clamped in it, and it will be seen 
that the cutting off blade, when in place, 
fills the wider groove and covers the one 
in which the turning tool is held. One 
end of the cutting off blade is grooved for 
screw cutting. This holder and tool are 
made by the Hoggson & Pettis Manufac- 


turing Company, New Haven, Conn 





Examination by the Board of Survey of 
the hollow forged propeller shaft of the 
U. S. S. “Helena,” which was ruptured 
some time ago, showed the axial hole was 
17-32 inch out of center, making thickness 
29-32 inches, while 


of metal on one side 


on the opposite side it was only 17-32 inch. 





Cast aluminum is about equal in strength 
to cast iron in tension, while under com- 
pression it is comparatively weak. 
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Shops of Baker Brothers, Toledo, 
Ohio. 

When a prosperous and growing—the 
words are synonymous—machine manu- 
facturing business is compelled to enlarge 
its quarters, and to increase and improve 
its facilities, it is a fortunate circumstance 
if this can be done by the building of an 
entirely new plant, rather than by changes 
and additions to one which has been al- 
ready in existence a number of years, and 
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Baker Bros., of Toledo, Ohio, whose name 
is familiar to our readers as the builders 
of the Colburn keyseater, of vertical drill- 
ing and boring machines and of a few 
other They have also a 


machine tools. 


general business in wood-working and 
iron-working machinery, in electric light- 
ing and power apparatus and in electrical 
supplies. 

Referring to the general plan of the 
works, Fig. 1, the grounds comprise nearly 
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hight. The pattern storage building, which 
is isolated from all the rest and upon the 
front line of the lot, is a two-story struc 
ture. There is room for extending 
foundry on its north side and the machine 
shop for a considerable distance on its 
west end. 
Fig. 2 shows the very neat office of the 
firm. The side wall of the machine shop, 
to the end of which the office is attached. 


is seen at the left, and the blueprinting 
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which is already embarrassed with ob- 
solete and makeshift contrivances and ar- 
rangements. A wider interest attaches 
probably to the designing and building of 
shops of moderate size than to the vast 
erections of the big corporations; for the 
uilding of the less pretentious and less 
omnivorous establishments still most 
frequently indulged in. Quite a large pro- 
portion of our readers, therefore, may be 
expected to be interested in the establish- 
ment which we now have the pleasure of 


illustrating and describing. It is that of 


is 


Fig. } 


GENERAL PLAN OF WORKS OF BAKER BROTHERS 


three acres; the east side, or front, being 
394 feet, the south and the north sides be 
ing 441 feet and 205 feet respectively, with 
an oblique line at the back. A railroad 
track, connecting with the Lake Shore & 
Michigan Southern and the Michigan 
Central, enters at the back of the grounds 
and runs through the yard between the 
main buildings. These comprise the ma- 
chine shop, 200x80 feet, and the foundry, 
260x70 feet. Attached to these as wings 
number of as 


shown in the plan, and all one story in 


are a smaller erections, 


4 
€ ax 


: ' | 
dmerican Mach 





Drafting 
Room 






ee 


j 


1 


be noticed to the right Che 
overhanging foliage calls attention to an 
builders 
“He [the 


trunks 


frame will 
item in the specification for the 
which is not always thought of: 
carpenter contractor] will box the 
of 
the premises, and see that they sustain no 
the of thi 
contract.” Fig. 3 is a view from the north- 


such trees as remain on or adjoining 


injuries during prosecution s 


east, showing the pattern storage building 


and the east end and north side of the 
foundry. The buildings are of brick, with 
large and numerous side windows and 
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saw-tooth roofs, the windows in 
which face the north. The end walls of 
the buildings rise to the tops of the roofs, 
so that the latter can be seen only from 


the sides of the buildings. 


with 


Fig. 4 shows the details of the roof con- 
struction, there being three sections simi- 


FIG, 2. 


lar to that shown running lengthwise of 


each building. Good provision is made 
for ventilation by opening the windows. 
The rain water is conveyed along gutters 
to the down spouts, which are placed at 
each alternate column, the water being 
conveyed through tile pipe to the large 
pond in the rear. This water is used for 
the boilers, and although not sufficient all 
the year round, it is an important and val- 
uable portion of the supply required. A 
steam pipe is run along beneath the gut- 
ters, inside the buildings, for melting the 
ice and snow. The roof covering is hol- 
low tile with an asphalt coating on the out- 
The air 
spaces in the tile make this a cool roof 


side, and is absolutely fireproof. 


Fig. hel) 
near the office end of the building, looking 


for summer which is a view from 
west through the central section, gives a 
good idea of the roof construction. Three 
hand-operated traveling cranes run on I- 
beams secured to the upright columns in 
The hight from the floor to 
the top of the I-beam is 14 feet 1% inches, 


this section. 
and from the floor to the bottom of the 
roof truss it is 18 feet. The central section 
is, of course, the erecting floor, and the 
presence of the three traveling cranes here 
is worth noting. 
ing floor has but one traveling crane, ard 


In many shops the erect- 


it is not an infrequent occurrence that men 
have to wait to get a chance to use it. This 


is true more partiularly where electric 


cranes are used. It is found here much 


more convenient to have the three com- 
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paratively light hand-operated cranes than 
to only large crane. 
There is one 3-ton Whiting crane, and 
tons 


have one electric 
two made in the shops of about 2 
capacity each. For extra heavy loads two 
of the cranes may be used together. There 
are also quite a number of jib cranes fas- 
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tened to the upright columns and swing- 
ing both over the erecting floor and back 
to the sides commanding many of the 
principal tools, such as planers, radial 


drills, 


cranes lift about 2 tons each. 


big milling machines, etc. These 


All heavy machines are set on special 
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ers, This makes a sufficient foundation 
anywhere for the average machine. Fig. 6 
is another view of the central section of 
the machine shop, but looking in the op 
posite direction, or toward the office end 
Fig. 7 is a view looking in the same direc 
tion along the south wall and the southern 
section of the shop. Here it will be no 
ticed that the lathes and other tools are 
placed quite close together. The engine 
as will be seen by Fig. 1, is on the nort!l 
side of the building, and the carrying of 
the the 
something of a problem. 


crane section wa 


Electric trans 


power across 
mission was decided upon; a 65-kilowatt 
generator was installed in the engine roo! 
and the line shafts on this side are driven 
by separate motors. One of these is see1 
above the bench in the distance, and an 
other is back of the point from which this 
In case either mo 
tor gives out, the shafts can be coupled 
and driven by the other. Separate motor: 


view, Fig. 7, is taken. 


are used in other parts of the plant for 
driving shafting or machines remote fron 
the source of power, such as the blower 
tumbling barrels, grinders, etc. 

The entire equipment for the foundry is 
new and consists of the following: Over 
each crane floor is a 6-ton Whiting crane 
The cupola is a No. 5 Whiting, with a No 
5 Root blower. The charging floor, 30x 
40 feet, is directly above the core room 
and affords ample storage for coke and 
iron, An inclined track or bridge runs 
from the pig-iron dock to the charging 
floor, and the iron and coke are hauled 
up this incline by an electrically driven 
Lidgerwood hoist. 

The 
fireproof, there being no woodwork 
door 


nearly 
except 


buildings throughout are 


window and frames, benches, et: 


The hot blast system is employed for heat 
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The 


floors of the machine shop, office, pattern 


foundations built in the solid earth. 
shop, engine and boiler room, etc., are laid 
on concrete. Sleepers 4x4 inches are laid 
in this concrete, and the floor is made of 
134-inch matched stuff spiked to the sleep- 





Rhy 
\} 


FROM THE NORTHEAST. 


ing the buildings, the plants for the foun 
dry and for the machine shop being sep 
The raw material fo: 
the business is brought in on the mai! 
track and distributed to the various stor: 
There are a num 


arate and distinct. 


houses located near it. 








n 
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FIG. 5 CENTRAL SECTION OF MACHINE SHOP, LOOKING WEST 
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ber of storage buildings in the central 
space and not indicated on the plan, Fig. 
1. These are for coke, pig iron, sand, bar 
A narrow-gage track connects 
The buildings 


60,000 


iron, etc. 
the various departments. 
cover between 50,000 and square 
feet. 

The office building is practically fire- 
proof, having outside brick walls, hollow 
tile partitions and steel lathing. The ceil- 
ing and roof are made of structural iron 
covered with Ludovici tiles. 

The architect of the entire plant was 
Mr. George S. Mills, of Toledo, Ohio, and 


the superintendent is L. H. Colburn. 


= N 

ae, 
“SON hy 
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distended and sufficient pressure is 


duced to print a perfect copy of the letter. 


pro- 


The bcok which we saw was not made in 
this country. 





Should a Steam Pipe Slope Toward 
the Engine or Toward 
the Boiler? 


Being asked by a reader whether me- 
dium length and long pipes leading from a 
boiler to various engines should incline 
toward the engine or toward the boiler, 
where a separator is used to each engine, 


"SLUNG, 
7 : 


es oe 
"HH AY. 
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gine be the same the velocity of flow will 


increase, or from a sudden increase of 
lead the velocity of flow will increase, and 
this will start the body of water up the 
increases the ve- 


inciine; this still more 


locity by reducing the area of the pipe; 
a wave is formed which soon stops up the 
pipe altogether, and all the water goes in 
to the and the 
separator is very large or the steam pipe 
short a smash-up can be expected. 

“With the pipe sloping toward the en- 
gine the current of steam keeps the pipe 
free from accumulation. If the separator 
is above the boiler a drain pipe can carry 


a flood separator, unless 





FIG. 6. 


A Pneumatic Letter Copying Book. 


We have lately seen a_ novel letter-copy- 


ug book which embodies in itself its own 
press. The covers of the book are stiff, 
and inside one cover is a distensible flat 
Lag of nearly the same dimensions as the 
cover, and with a small projecting tube or 
neck The letter to be 
copied is inserted in the book, the covers 


near one corner. 
are secured by four locking clasps at the 
sides, a tube connected to an elastic bulb 
is screwed on to the neck of the bag, and 
upon compressing the bulb by hand three 
or four times in succession the flat bag is 
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we asked Prof. John E. Sweet to give us 
his opinion about it, which he does as fol- 
lows: 

“T think the pipe should always slope 
toward the engine, with no drop or sag 
anywhere in which water can accumulate. 
The reason is this: If there is even a true 
slope toward the boiler, at some time there 
will be a flow of steam just strong enough 
to balance the tendency of the water to 
flow so there will be an accumulation all 
along the bottom of the pipe; this, for 
one thing, reduces the area of the pipe, 
and so, even though the work on the en 


SHOP, LOOKING EAST. 


the water back to the boiler, or the steam 
loop will do the same thing if below.” 





Henceforth a hundred working hours in 
ten days is to be the maximum exacted of 
any railroad employee in France, and no 
more than 
This important 


consecutive stretch of twelve 
hours is to be tolerated. 
reform will come into operation all over 
France in the the 
months, and, besides being an immense 


course of next tw 
boon to the railway servants, should be 
productive of beneficial results to the pub 
lic.—“The Engineer.” 
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Engineering in the United States 
Navy—lIts Personnel and 
Materiel.* 

BY GEO. W. MELVILLE. 

In our Society the president has the 
widest latitude in the choice of a subject 
for his annual address, and, indeed, there 
is scarcely an established custom as to its 
nature; but it always seems logical for 
him to choose a theme connected with the 
work to which his life has been devoted, 
and in which he is an expert. 
make my subject “Naval Engineering,” 
and there are several reasons why it is 


This would 


FIG. 7. 


Al- 
though one other naval engineer has been 
president of the Society, his address had 

different 


particularly appropriate at this time. 


theme, and consequently the 
subject, at least as a presidential address, 
will be new. Moreover, this year marks 
a very decided change in the personnel of 
engineering in our navy, so that it is par 
ticularly appropriate that one of the en 
the old should, at the 
close of this chapter in the history of 
naval engineering, give a brief review of 


gineers of school 


* Presidential address delivered before the American 


Society of Mechanical Engineers, December 5 
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some of its more important facts with re- 
spect to both personnel and matériel. 
Every American is naturally proud of 
the that the first 
vessel was the work of an American en- 
gineer; but it is not so generally known 
that the first steam war vessel of any navy 


fact successful steam 


was designed by the same American 
(Robert Fulton) and was built in this 
very city in 1814. Had the war with 


England lasted a little longer, there can 
be no doubt that the ““‘Demologos” would 
have created a revolution in naval archi- 
tecture; but the close of the war before 
she rendered her 


was completed active 








SOUTHERN 
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service unnecessary, and she was finally 


destroyed by an explosion of her maga 
The 


logos” did not create an engineering corps 


zine in 1829. advent of the “Demo 
nor bring any engineers into the navy, so 


that the real beginning of naval engineer 


ing was when the steamer “Fulton” was 
built, and in 1836 Mr. Charles H. Has 
well, the Nestor of engineering in this 


country, became the first chief engineer in 


our navy. The “Fulton” was a small ves 


sel of only 1,209 tons displacement, or 
about what would now be considered a 
small gunboat; but she was the begin 
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ning of what has brought about as great 


change in navies as the invention of gui 
powder did in warfare 

It is really wonderful to think that tl 
man whowas the first chief engineer of tl 
first steam war vessel of our navy is st 
alive, in full possession of his 
and in the active practice of his professi 
to-day. 
the 


very 


that 
itself 
its 


years since said engineer 


might consider fortunate 


having had for founder such a 
Mr. Haswell, 
a thoroughly 


the 


as educated 


and 


an 
competent 


From very first his every effort w 
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} t 


increasing the efhciency bot 


the wl] 


of the machinery and of officers 


were to care for it, and it 1s not going t 
f to that 
his lab Ts 


nations 


far Say has left a lasting 


pression by the organizati 


and scheme ot exami 


remained as he made them 


It is little hard for the young en 


while 


lifficult: 


neers of whose training, 


to-day 


may seem to them beset with « 


in the way of intricate formule 


struse calculations, is nevertheless co 


plete, and makes them masters of an im 


mense amount of accumulated intorma 


enginee! 


a 


faculties 


One of his contemporaries som: 


mat 


’ 


1} 


having long 


i 


corps 


gentleman 


as 
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tion, to realize the difficulties under which 
the older engineers, even of the writer’s 
generation, and much more so of Mr. 
Haswell’s, labored. Mr. Haswell himself 
was one of the first to provide a reliable 
book of reference for the young engineer, 
where the results of experience were sys- 
tematically arranged; but for Mr. Has- 
well himself there was nothing of this sort, 
and he had to create the precedents. When 
we look at the matter in this light, we are 
filled with admiration for Mr. Haswell 
and the men of his generation at their ex- 
cellent solution of the problems which 
confronted them. 

Without going into a detailed sketch of 
the work done by Mr. Haswell, it may not 
be amiss to recall to your minds a famous 
old ship, the machinery for which was de- 
signed by Mr. Haswell, who, indeed, made 
all the drawings for it himself. This ves- 
sel was the “Powhatan,” which for many 
years was one of the finest of our old 
ships and rendered most efficient service. 
Probably every member of this Society 
living near our eastern coast has seen this 
fine old ship. She was built in 1847, and 
remained in active service for forty years, 
a monument to those who had designed 
and built her. 

In those early days the average deck 
officer of the navy did not look upon the 
steam engine as a desirable addition to a 
ship, but simply as a necessary adjunct 
that had to be endured. There were, of 
course, notable exceptions, and Captain 
Matthew C. Perry, the first commander 
of the “Fulton,” was a liberal-minded man 
to whom engineers owe a great deal. Yet, 
even he hardly rose to the point of con- 
sidering that engineers were a vital part 
of the ship’s complement, and as such 
should be made to feel that they were as 
much officers as any others, and their men 
were just as truly sailors. Neither Mr. 
Haswell nor any of his assistants were re- 
garded, when first appointed, as perma- 
nently in the navy, and the assistant en- 
gineers were removable summarily by the 
commandant of the station. Some years 
ago Passed Assistant Engineer Bennett, 
writing for one of the reviews, in speak- 
ing of this circumstance, expressed sur- 
prise that the deck officers should not have 
realized the mighty force which steam 
brought to them and have embraced every 
opportunity to take advantage of it. It 
seemed, on the contrary, to belong to a 
different world from that in which they 
had been trained, and instead of endeavor- 
ing to become expert engineers, they re 
garded the machinery and all connected 
with it as a disagreeable necessity and left 
its development to the separate corps of 
engineers. 

Among the older engineers were many 
to all 
neers in the country, who in a quiet way 
did very valuable work. Time not 


men well known mechanical engi- 
will 
permit, however, of mentioning them in- 
dividually in such a survey as we are mak- 


ing. 
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Some years before our civil war another 
great marine engineer began to attract at- 
tention—Benjamin F. Isherwood. He en- 
tered the navy in 1844, so that he is really 
a contemporary of Mr. Haswell. It is per- 
haps not exaggerating to say that he is 
the most brilliant marine engineer whom 
this country has seen, and his work has 
made his name known among marine en- 
gineers in all parts of the world. His 
fame will probably rest mainly on his 
record as an experimentalist, in which 
field there 
ceeded him, either in the amount or the 


are few who have ever ex- 
excellence of the work done. 

The most notable of his experiments 
was the series which gave the complete 
demonstration of the relation between cyl- 
inder condensation and the rate of expan- 
sion. Until these experiments, most en- 
gineers believed that the law of Mariotte, 
that the product of pressure and volume 
is constant, was strictly applicable to steam 
as well as to permanent gases, and that a 
very large ratio of expansion with low 
pressures of steam would be profitable. 
Isherwood’s experiments on the Michigan 
demonstrated conclusively that under the 
conditions there obtaining, of a slow-mov- 
ing engine and low steam pressure, a 
ratio of expansion was soon reached be- 
yond which any increase would cause an 
absolute diminution of economy, instead 
of an increase thereof, as would have been 
predicted from a strict adherence to 
Mariotte’s law. Every young engineer 
knows this thoroughly to-day, and is 
cautioned about it in his text-books; but 
so far from its being readily accepted 
when Isherwood’s experiments had demon- 
strated the true facts, many will remember 
that he was assailed in the public prints 
as being guilty either of hopeless ignor- 
ance or wilful waste of the government 
money. 

Mr. Isherwood was not only a splendid 
experimentalist, but a designer of the first 
rank, and an executive engineer who has 
not been surpassed. He was engineer-in- 
chief of the navy during the whole of the 
war of the rebellion, and during that time 
was responsible for a large number of de- 
Here again he was criticiséd from 
the academic point of view, and yet the 
very faults for which he is 
only appear, on proper analysis, the more 


signs. 
criticised 


praiseworthy as excellent details of sound 
designing. He 
which 
which accusation he has never denied. 


was accused of building 
heavy, 
To 


the mere office engineer this was true, but 


inordinately 


eng.nes were b 


he realized what they did not, that these 
engines had to go into the hands of men 
who were largely untrained and unfamil- 
iar with machinery. The ordinary for- 
mule for design assume reasonably de- 
cent handling, and do not provide for the 
stresses due to ignorance and carelessness. 
Isherwood knew that the point of first im- 
portance was to build engines which would 
not break down, and, in fact, could not be 
injured by ignorant and careless handling. 
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The result of this policy was engines very 
much heavier than would ordinarily be 
built; but they did not break down, and 
they carried our ships to victory. To my 
mind this was the highest proof of his 
talent as a sound designer. He had the 
courage to invite criticism from the book 
engineer in order that he might insure 
success for the country. 

You all the the “Ala 
bama,”’ and how she and her sister com 
merce drove our merchant 
marine off the ocean. The Navy Depart 
ment felt it important to get a class of 
vessels that would be faster than the “Ala 


know story of 


destroyers 


bama,’ or any other vessel likely to b« 
built, so that they could sweep the seas 
of all these commerce destroyers. A num 
ber of designers were concerned in pro 
jecting both hulls and engines to accom 
plish this result, but although the great 
Ericsson of his Isher 
wood’s ships were the only ones which 
really accomplished what was intended 
The ‘‘Wampanoag” was the first of Isher 
wood’s ships to be tried, and she was a 
magnificent success in every way—reall) 


was one rivals, 


in many ways the greatest success as a 
steam war vessel that the world has ever 
known, because she distanced everything 
that had preceded her so much more than 
has ever been accomplished before or 
since. The ‘Wampanoag’. was given a 
trial lasting 37'4 consecutive hours be 
tween Sandy Hook and Cape Hatteras, 
and for the whole run averaged nearly 17 
knots per hour. During several six-hour 
periods her speed was over 17 knots, and 
for several single hours she made over 
171%4. It should be noted also that this 
was not a smooth weather run, as the 
trial was ended prematurely owing to a 
gale, and for some time previous the 
weather was heavy. The speed made by 
the “Wampanoag” was at least 4 knots 
more than that of any other ship—either 
mercantile or naval—of her period, and 
in fact, it remained the record speed for 
many years. Even the first fast cruisers 
of modern navies, like the ‘Esmeralda’ 
and “Naniwa,” while nominally credited 
with a higher speed, only made it over 
the measured mile, or for a short spurt. 
while the ““Wampanoag’s”’ record was, as 
stated, for more than 37 hours. Anothe 
of the Isherwood ‘ships, the “Ammonoo 


suc,” was given only a short trial, but 


showed qualities equal to those of th 
“Wampanoag.” The best of the rival ships 


made a speed of about 15 knots for less 


than an hour, and the other vessels fell 
below the “‘Wampanoag”’ 
this. 

It is not perhaps generally known that 
in calling the “Wampanoag” an “Isher 
wood” ship the designation is more in 
supposed at first 


even more that 


clusive than might be 
for Mr. was 


the 


glance, Isherwood respon 
features of hull de 


The design of 


sible for those 


sign which affect speed. 


the hull as a whole was worked out by 


Naval Constructor Delano, an accom 
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plished naval architect, but he simply took 
the form of hull as designed by Mr. Isher- 
wood and worked out the structural de- 
tails necessary to carry out his ideas. 

It would be supposed that Isherwood’s 
brilliant achievements would have brought 
him only gratitude and thanks; but, on 
the contrary, his vigorous methods had 
aroused a great many enemies, so that at 
the end of his second term as Chief of the 
Bureau of Steam Enginering there was 
sufficient influence to prevent his reap- 
pointment to the office which he had so 
well filled, and he was banished to the 
Mare Island Navy Yard. But this only 
gave him an opportunity for some of his 
best experimental work, and the famous 
propeller experiments, which are still a 
mine of valuable information for design- 
ers, were conducted there with the assist- 
ance of Mr. William R. Eckart, a former 
engineer of the navy and an honored mem- 
ber of this Society. 

After these experiments, and until his 
retirement, Mr. Isherwood conducted 
many others which have given valuable 
information to engineers, and it may be 
well in passing to remark that his reports 
of experiments are models to which all 
young engineers can refer with great profit 
to themselves. The thoroughness with 
which the apparatus under experiment is 
described and its dimensions given, the 
elegance and lucidity of the language, and 
the admirable arrangement, are all models 
of what such a report should be, just as 
Macaulay’s style is so justly commended 
to all young writers. 

From a remark which has just been 
made as to the qualifications of many of 
the engineers who came into the navy dur- 
ing the war of the rebellion, it might per- 
haps be inferred that there were few men 
of real ability; but this would be unwar 
ranted, and would be an entire mistake. 
[he total number of engineers was so large 
that it was utterly impossible to have even 
a majority of them skilled men; but a 
number of talented young engineers came 
into the service, and the profession gen- 
erally has learned to recognize their abil- 
ity from the fact that in the years since 
the close of the war a large proportion of 
the leaders in mechanical engineering in 
our country are men who were naval engi- 
neers during the war. The first president 
of this Society (Dr. Thurston), as well 
as the second (Dr. Leavitt), were naval 
engineers, and so was that other able man, 
Charles E. Emery, now gone to his long 
rest. William Everett, who became fam- 
ous in connection with the laying of the 
first Atlantic cable, was another, and so 
was George Westinghouse, whose won- 
derful achievements, both as an inventor 
and as the creator of industrial 
works, entitle him to be called the Na- 
poleon of industrial engineering. Theo- 
dore Cooper, the great bridge engineer, 


great 


and Lay, the inventor of the automobile 
torpedo, were naval engineers during the 
war. We must also call attention in pass- 
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ing to Chief Engineers Alban C. Stimers 
and Isaac Newton, who brought the orig- 
inal “Monitor” down to Hampton Roads 
and enabled her to whip the “Merrimac.” 
But for their ability and indefatigable 
labors the results would have been very 
different. 
case of gallantry and daring where ves- 
sels were saved by the skill of the engi- 
neers; where they lost their lives through 
attention to duty, or where they distin 


We might also recite case after 


guished themselves specially in other ways, 
but time will not permit us to dwell upon 
these features. 

During all the period which we have 
thus far considered, the engineers for the 
navy had obtained their education outside 
of naval influence; but in 1866 a class of 
young men was ordered to the Naval 
Academy to be trained as engineers in a 
naval atmosphere. A number of these 
gentlemen are still in the service, an@were 
chief engineers of our large vessels during 
the recent war with Spain. In 1871 engi 
neer cadets were appointed for the Naval 
Academy, the course being for two years 
only, until in 1874 a class was appointed 
whose course was to be for four years. 

These young men were appointed by 
competitive examination open to the whole 
country, and as the course became better 
known the numbers who came to compete 
increased, and their attainments became 
so high that an unusually able class of 
young men was obtained as cadet engi- 
neers. Unfortunately for the service, 
Congress was seized with one of its per 
iodical fits of retrenchment, and as no 
patronage was affected by abolishing the 
cadet engineer system, the separate course 
for engineers was wiped out in 1882, and 
for a time engineering education dropped 
out of the curriculum at the Naval Acad 
emy. 

It is probably safe to say that the young 
men graduated from the Naval Academy 
under the cadet engineering system pre 
sented a higher average ability than any 
equal number of young men from any of 
our great technical schools; indeed, so 
great was their ability that the service was 
unable to retain them, but the country has 
profited from the training they received 
by their work in civil life. A number are 
filling positions as professors of mechan 
ical engineering in our leading colleges; a 
number are consulting engineers of the 
highest rank, and several are engaged in 
the management of our large manufac 
turing enterprises—one (who is vice-pres- 
ident of this Society) being the general 
manager of one of the largest electric 
companies in the world. It is a peculiar 
pleasure to me to bear tribute to the tal 
ents of these young men, because a great 
many of them have served as my assistants 
in the Bureau of Steam Engineering, and 
while I am naturally filled with regret that 
the navy should lose their services, I also 
feel proud that my own judgment in esti 
mating their ability should be so thorough 


ly confirmed by the esteem in which they 
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are held by engineers outside of the navy 
I would not have it supposed from my re- 
marks about those who have left the ser- 
all the ability with 
Some of the most useful and a 


vice that they took 
them. 
complished officers, graduates and nor 
graduates, are still in the service, which I 
trust will be able to retain them 

In this connection, too, it is only right 
that I should bear testimony to the worth 
of the men who, at the Naval Academy 
trained these young engineers. One of the 
earliest of the instructors was Dr. Thurs 
ton, the first president of this society, 
whose fame as an educator is world wide; 
but there were others who, while not so 
well known, nevertheless did splendid 
work. Just as I remarked at an earlier 
point about the work of Mr. Haswell and 
others as pioneers, so it is with these early 
Naval 


Academy, who had practically no text 


instructors in engineering at the 


books, and who were compelled, in the 
professional part of the instruction, to di 
pend almost entirely on their own exper 
ience; further than this, they had nothing 
to guide them in the way of a curriculur 
and they were compelled to establish one 
tentatively and develop it as experienc: 
dictated 

Curiously enough, just about the time 
when Congress was undoing the splendid 
engineering work at the Naval Academy) 
the Navy Department itself was formulat 
ing plans for vessels which should be de 
signed along lines so different from thos: 
which had preceded that the familiar epi 
thet applied to them—the “new navy”’ 
entirely appropriate The labors of the 
first advisory board made 
of information, as a result of which Cor 
gress in 1883 authorized the building of 
four Roach cruisers, which were the be 
ginning of the new navy. These vessel 
sing, although possessing 


few features of novelty, as far as 


marin¢ 
engineering in general is concerned, wer 
nevertheless a marked change from the 


old wooden ships which had preceded 


them, and they rendered very valuable 


service, and are still, with modernized n 
chinery, very satisfactory and useful ve 
sels 

In 1885, when Mr. Whitney became Se 


retary of the Navy, there was inaugurated 





a period of great activity and progress in 
the Navy Department, taking what had 
been done by Secretary Chandler, whi 
started the new navy, and carrying on the 
work along the lines of logical develop 
ment Mr Whitney’s determin on W 
to have ships which should be fully t 
equals of t e in any country, and it w 
through | tl the speaker was called 
to the 7 n of Engines Chief f 
the navy in 1887, succeeding his life-long 
friend, Commodore Loring ne of our 
past presidents whose reputation as 
engineer is too well known to all of y 


to need any praise from m«¢ 


l desire, in this connectio1 tO say 
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fortunate in the young men who have been 
his assistants. No one has ever had the 
co-operation of abler men, and this has 
always been rendered with a loyalty and 
cordiality which deserve all the praise I 
can give, and I say with perfect frankness 
that if the progress of naval engineering 
in our country has been great during the 
past twelve years, it is due, in a large 
measure, to the cordial assistance of the 
talented young men who have worked with 
me, 

I believe it is generally admitted that 
the machinery of our navy has been in all 
respects fully abreast of the latest devel- 
opments, and in have 
taken the lead. 
which may be mentioned is the fact that 


many 
One of the first things 


respects we 


during the period before water tube boilers 
were used in any navy, and when in some 
foreign navies there was a great deal of 
trouble with the shell boilers, due to the 
effort to get an abnormally large amount 
of work out of them, we had no such trou- 
ble. We believed in the principle of never 
sending a boy to do a man’s work, and as 
a result we never had a boiler incapaci- 
tated through leaky tubes, and never lost 
a trial trip on this account, while failures 
of this very common things 
abroad, 

One of the first things we did was to es- 
tablish the use of water tube boilers and 
light compound engines for our steam 
launches. Private builders in this country 
had used water tube boilers, but the re- 
sults, owing to the type of boiler em- 
ployed, were not altogether fortunate. We 
found a boiler which has proved entirely 
satisfactory, and also developed light ma- 
chinery which was also sufficiently sub- 
stantial to stand the comparatively rough 
handling with which the machinery of 
small boats must inevitably meet. We are 
to-day the only navy in the world which 


sort were 


uses water tube boilers exclusively in its 
small boats. When we started, the effort 
was made to save as much water as pos- 
sible, and small blowers run at high speed 
were used for draft, but the inevitable 
hum caused so many objections to be en- 
tered by officers of high rank that we were 
driven to the use of the steam jet. It was, 
of course, important that the most econ- 
omical form of jet should be used, but 
when we came to determine this question 
we found that there were absolutely no 
reliable data in existence. As a result, we 
carried out a valuable series of experi- 
ments at the New York Navy Yard, and 
found an exceedingly simple form of jet, 
which was also very economical, giving us 
a fairly high rate of combustion for a com- 
paratively small expenditure of steam. 

It was evident to us that with the pre- 
vailing tendency toward continual increase 
of speed and power, with the accompany- 
ing increase of steam pressure, the shell 
boiler would at some near date have to be 
superseded by the much lighter water tube 
boiler, and we therefore invited a compe- 
tition among the 


various manufacturers 
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of water tube boilers, with a view to de- 
termining the one which, all things con- 
sidered, would be best adapted to naval 
uses. Although this competition occurred 
about ten years ago, you are doubtless fa- 
miliar with the circumstances, and that, as 
we installed about 5,000 horse- 
Ward boilers in 
fense vessel ““Monterey,” this being at the 


a result, 


power of the coast de- 


time, and for several years, the largest in- 


stallation of water tube boilers in 


naval vessel. 


any 
I am glad to say that these 
boilers have always given satisfaction and 
are still in use. At this same time water 
tube boilers of a different 
stalled on one of our torpedo boats, and 
we have. never used any other than water 


type were in- 


tube boilers on any of the numerous tor- 
pedo vessels which have been built since. 

It would have been an easy matter, and 
it would have brought temporary praise 
to th@@Engineer-in-Chief, if, after the suc- 
cessful trial of the ‘“Monterey,” we had at 
into the use of water 
but we 


once launched out 
tube boilers for all our vessels; 
felt that there had not been sufficient ex- 
perience in their use to warrant us in 
making such an experiment in our first 
sea-going armorclads, and consequently, 
for a number of after 
foreign navies had begun to use water 
tube boilers extensively, we continued to 
use the shell boilers in our large vessels. 
Two years ago, when I felt that there had 
been sufficient experience to warrant us in 
the final adoption of water tube boilers, I 
recommended in my annual report to the 
Secretary of the Navy that we should 
definitely adopt water tube boilers for all 
classes of vessels. For reasons altogether 
apart from the machinery, we were not at 
first securing water tube 
boilers in the department’s own designs 
in spite of my urgent recommendation, but 
the firms which tendered on the govern- 
ment’s designs also offered to guarantee 
higher speeds if they were allowed to use 
water tube boilers and more powerful ma- 
chinery in hulls of their own design. This 
I had advocated very strongly, and both 
the technical and daily press of the coun- 
try had supported this position very hear- 
tily, believing that it would be a woful 
mistake for our country to build sixteen- 
knot battleships when the rest of the world 
were building ones to make eighteen knots, 
and when by the use of water tube boilers 
we could so readily do it. I am glad to 
say that the department the 
builders’ offer, thus definitely adopting 
water tube boilers and securing the eigh- 
teen-knot battleships for which I had 
worked so hard. At the present time all 
our new designs include water tube boilers 
exclusively. 


years, and even 


successful in 


accepted 


One of the notable improvements in de- 
sign which we introduced for large ves- 
sels was the use of triple instead of twin 
screws. We were not the originators of 
this method, as small both 
France and Italy had demonstrated its 
success, and both France and Germany 


vessels in 
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were building vessels of about 12,000 
horse-power with this system of propul- 
When it came to the design of the 
“Columbia,” the first of our commerce de- 
stroyers, with 21,000 horse-power, I was 
satisfied, after careful study of the prob- 


lem, 


sion. 


that we would need to use triple 
to attain At the begin- 
ning | did not anticipate an economy in 
triple 
but 


screws success. 


propulsion, and the adoption of 


screws was for structural reasons; 


when the “Columbia’s” trial occurred we 
found that there was a material increase 
in the When the 
“Minneapolis” was tried shortly afterward 
with the same system of machinery, this 


propulsive efficiency 


fact of greater economy was again estab 
that we feel that triple 
screws are justified not only for numer 


lished, so now 
ous other reasons, but on the ground of 
economy. This arrangement of propellers 
has become very popular in a number of 
foreign navies which have followed it out 
on a considerable scale, and have built all 
their large vessels with triple screws. It 
is probable that we shall do the same thing 
in our larger ships of the new programme 

During our late war with Spain we de 
and utilized 
schemes which had never previously been 
tried in actual service—a repair ship and 
a distilling ship. The former is one phase 
of the modern method of treating large 
work by taking the tool to the work in- 
stead of bringing the work to the tool. 
The “Vulcan” was the equal of anything 
except a very large repair yard, and after 
the battle of Santiago she was almost in- 
valuable in the much needed general over- 
haul of all the ships. Besides an admir 
able outfit of machine tools and engineer- 
ing stores, the “Vulcan” 
notable for using the first cupola ever in 
stalled on board ship. The distilling ship 
was fitted with a four-unit, triple-effect 


veloped two engineering 


was specially 


distilling apparatus capable of furnishing 
50,000 gallons of fresh water per diem 
after use for some time with an economy 
of over 20 pounds of water per pound of 
coal burned under the boilers. With clean 
coils the “Iris” actually furnished 
100,000 gallons per diem. The bunker ca- 
pacity is 3.000 tons of coal, thus giving a 


water or! 


over 


potential capacity of distilled 
69,000 tons, or 
largest tank 
of a distilling ship over a 


as much as twelve of the 
The advantages 
“tanker” 


steamers. 
are 
very numerous and obvious. 

The war with Spain was too short to 
give a chance for great experience in any 
line, but the work of the “Oregon” stands 
out as a brilliant illustration of the fact 
that the modern battleship is not only the 
creature of the engineer, but is absolutely 
dependent upon him for success. You all 
know the story of Milligan’s work as the 
chief engineer of the “Oregon”; of his 
ceaseless vigilance to keep everything in 
order and prevent any deterioration; of 
how he saved the good coal for the day of 


battle which finally came (though he was 


told it never could come), and, above all, 











or ee: 
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how he persuaded Clark, the commanding 
officer, to have all the boilers ready all the 
time, although others had steam on only 
half the boilers and, where it could be 
done, half the engine power was laid off. 
| am firmly convinced that the brilliancy 
of the victory at Santiago is largely due 
to Milligan’s skill and foresight, and, as 
| said, this case is direct proof that how 
ever admirable as a great fighting ma 
chine, the battleship is useless except in 
he hands of trained engineers. 

During the last fifteen years naval en 
gineering has shared in the general prog 
ress of all marine engineering, and has 
led in many respects. Wrought iron 
which was formerly the mainstay of the 
designer, has practically disappeared, to be 
succeeded by mild steel, which is not only 
stronger but much more reliable, and the 
manufacture and inspection of which has 
been brought almost to perfection. There 
is little doubt that the great improvements 
which have been made in both engines and 
boilers would have been impossible but 
for the greatly improved material. One 
of the greatest improvements has been in 
the reduction of weight of machinery, and 
this has been due both to improved ma 
terial and to radical changes in design. 

In the engine there has been a better 
disposition of the material; and the use 
of hollow instead of solid shafting and 
other large pieces of forged material, the 
use of steel castings, etc., has been in 
strumental in enabling the use of higher 
rressures, and particularly of higher ro 
tative speeds. These rotative speeds have 
become possible since we have learned to 
design the propellers on rational prin 
ciples. In the old days, as you are well 
aware, the rule was to make a propeller as 
large as possible, consistent with immer 
sion, and this, on account of the empirical 
rules for the ratio of pitch to diameter 
necessarily kept down engine speeds. Now 
we know that within reasonable limits w« 
can design a propeller to suit almost any 
engine speed; consequently, we are left 
free to adopt as high a rotative speed as 
is desirable and consistent with safety, 
a sured that we can afterward design an 
economical propeller to fit it 

In the boilers, the reduction of weight 
has been due, apart from the more recent 
adoption of the water tube type, to im 
proved material, and especially to forced 
draught. This, as you are doubtless aware, 
is an American invention almost contem 
poraneous with Fulton’s early steamers; 
but it had almost disappeared, and after 
a brief revival under Isherwood during 
the civil war, had again died out until it 
was taken up in some of the foreign 
navies. At the present time no naval 
rachinery is ever designed without the 
use of forced draught. 

Pressures have been gradually rising, 
and even with shell boilers as high a pres- 
sure as 200 pounds has been employed; 
but with the present plans of using 250 
pounds at the engine, with either triple 
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or quadruple expansion, and some 25 o1 
50 pounds more at the boilers, nothing 
but the water tube boiler would do. 

At the present time it seems as though 
we had practically reached the highest de 
velopment possible with existing types of 
machinery for naval purposes, leaving th« 
designer room only for greater perfection 
n details. We do not, of course, believe 
that finality has actually been reached, and 
it 1s possible that some radical change 
may take place which will give us a new 
type of machinery. Some of the more en 
thusiastic members of the profession think 
that the steam turbine is to be the suc 
cessor of the present steam engine, and 
assuredly the performance of Parsons’ 
“Turbinia” is sufficiently remarkable to 
ustify the most careful study and further 
experiment. It is very interesting in_ this 
connection to know that in this country 
the development of the steam turbine is in 
the hands of one of our famous engineers 
who is also one of the honorary members 
ot this Society—Mr. George Westing 
house. He has been developing the steam 
turbine with special reference to its us¢ 
in driving electric generators, and some 
ot the results already obtained are very 
remarkable. With his characteristic en 
ergy and courage, he is not satisfied with 
results on a small scale, but is now get- 
ting out a steam turbine to develop about 
2,000 horse-power on a single shaft, and 
when this has been built and thoroughly 
tested we shall be in a position to appre 
ciate more thoroughly the bearing of this 
form of prime mover on naval engineer 
ing. 

At the beginning of this address it was 
remarked that this was a peculiarly ap 
propriate time for discussing the person 
nel of naval engineering, on account of 
the radical change which took place this 
vear in the status of the engineer officers 
of our navy. For many years, as you all 
know, there had been an unfortunate con 
troversy in our navy, known as the “‘line 
and staff fight,” resulting from the fact 
that the line officers, as the older organi 
zation, were unwilling that the staff, and 
especially the engineers, should have all 
the rights to which the latter believed 
themselves, as naval officers, entitled. The 
great grievance of the engineers was that 
they held what was called “relative rank’”’ 
and were denied the command of their 
men and a military title, so that there was 
always room for the statement, which un 
fortunately was made at times, that they 
were not really officers and had only a 
quasi rank. All men who have passed 
middle age have probably realized person 
ally the difficulty of bringing about any 
radical change in existing conditions of 
long standing, and I really believe that the 
trouble in the navy was largely a matter 
of inertia. An enormous amount of valu 
able effort was wasted on both sides; the 
oneeto secure the coveted rights, the other 
to prevent this result; but matters had 


been shaping themselves for a consider 
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ible time »a t 1 ne 
affairs inevitabl ge it 
means ot one ¢ ward ) 
brought the ne <« cel ( 
rea g tl he ust, OF nece A 
good ¢ of engine i A 
is the anutat ré I guns 
cours¢ pure echani engineerin 
showed tl \ \ giy {) ile yt 
hand, the wor the ival eng et 
board ship, whi had original EE 
direct a very few men with small 
ery, has been QT idually chang y until 
SOM ¢ of our aTyee Sil p the che ne 
neer commanded I Tact altl ugh not 
name, about half the crew; consequent!) 
his duties had become very largely exe 
tive and military, and thus of the same 1 
ture as the duti I the line ofhcer 
a result of this state of affairs, many 
the more liberal minds on bot! des be 


lieved that the solution of the vexed que 


tion in the navy was the consolidation 
the line and engineer corps, and 1 kit 
the new line officer an engineer as we 


as a sea warrior, or, as Congressman Fo 
expressed it, a “Fighting Engineer 

\ board of naval officers, presided over 
by Colonel Roosevelt, then Assistant Sec 
retary of the Navy, finally formulated 
scheme for carrying out this idea of ama 
gamation, which was actually proposed 
the board by a line officer (Captain I 
ans), When it was submitted to Congr 
two members of the House Naval Commi 
tee, Hon. George E. Foss and Hon. A. G 
Dayton, took up the measure very active 
and with the assistance of other membe1 
of the committee, pushed it forward 
complete success, until the Personnel Bi! 
became a law March 3 1800 

Under the provisions of this law 
officers of the Engineer Corps were tran 


ferred to the line and given new commi 


sions as line officers with actual rank, thu 
effectually d sposing f the phat 

reial € Tal I wish parti iriv to € 
Phasize the f t that the basis of the law 
ind the consider ion that led te ido 
tion, wa e demonstrated fact that t 
have a successful navy every line officer 
must be a thorough engineer. This wi: 


very well phrased by Colonel Roosevelt 
in his report of the findings of the Px 
sonnel Board, where he said “every of 
ficer on a modern war vessel, whether | 
wants to or not, must in reality be an en 
gineer.” Mr. Fo 


House recommending the passage of the 


in his report to the 
bill, used language of the same import 
and elaborated the matter still further, and 
in the speeches on the floor of the Hous: 
this was the subject which had most 
weight, and which brought about the pass 
age of the measure 
\ natural inquiry on your part will 

how successful is this measure in actua 
practice? To this the answer is that an, 
such change must, of necessity, requir¢ 
time, and it is too early yet to speak of 
results. I wish, however, to put on re 


ord my opinion that if the administrative 
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details necessary to carry the law into ef- 
fect are worked out with an honest de- 
sire to give due effect to its plain intent, 
and with a desire to make it a success, the 
results will be all that can be wished, and 
we shall have the most efficient navy in the 
world. If, through any unfortunate com- 
bination of circumstances, which, however, 
| can hardly believe possible, there should 
be any temporary indifference or opposi- 
tion on the part of those in authority, the 
result can only be lack of efficiency and 
disaster in case of war until the intent of 
the Personnel Board and Congress is put 
into working effect. 

It may occur to some who have only 
looked into the matter hastily that this 
scheme of amalgamation is contrary to the 
spirit of the age, with its tendency toward 
specialization; but, as an actual fact, the 
reverse is true. The misapprehension 
comes from a failure to thoroughly con- 
sider the case. When it is proposed to 
make every naval officer an engineer, we 
mean an engineer specially fitted for the 
work to be done in the navy, just as the 
other training of the line officer is for the 
duties which come specially to him; in 
other words, this officer—the 
“fighting engineer’—is to be a specialist 
sense of the term; that 


new line 


in the best 


is, a man who has been specially and thor- 


very 


oughly trained for the work he has to do. 

I think we may all feel a pardonable 
pride in this change in the status of our 
naval The 
analogous to that which occurred in the 


engineers. amalgamation is 
British navy just after Cromwell’s time, 
fanciful nor 
Up 
to the time of that change, naval vessels 
were manned by did the 
actual hand-to-hand fighting, but were en- 


and the analogy is not a 


forced one, but is strictly accurate. 
soldiers who 
tirely ignorant of seamanship, and another 
set of men who managed the propulsive 
power of the vessel, which was then the 
wind acting on the sails, and who directed 
the movements of the vessel. These men 
had no military rank, and were designated 
simply by professional titles, being known 
as ‘‘the sailing master and his mates.”’ The 
iumalgamation which then occurred was of 
the soldier and the sailor, and out of this 
the man-of- 
With the 


advent of mastless ships, we had reached 


amalgamation was evolved 


warsman and the naval officer. 


an analogous condition where one set of 
people fought the guns and another set 
managed the propulsive power, this time 
through The 


new amalgamation has made a new naval 


steam acting machinery. 


officer, ‘‘the fighting engineer,’ to be fol- 
lowed in time by the successor to the old 
man-of-warsman, who will be the “fight- 
ing The 


amalgamation is the fact 


mechanic.”’ basis of the new 


that in this in- 
dustrial age engineering and mechanical 


skill are the source of efficiency in our 


navy, and this, as I have said, is a pardon- 


able cause of pride to all of us as engi 


neers. 
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In the past, engineering has been ham- 
pered at times in our navy on account of 
the subordinate position which its repre- 
sentatives held in the naval organization; 
but in the future, as the whole body of 
naval officers will be engineers, we have 
every reason to anticipate an era of prog- 
ress and efficiency greater than has ever 
been known in the history of navies. 

This address has grown to a length 
which I hardly anticipated when I began, 
and for which I ask your indulgence, trust- 
ing you will agree with me that the im- 
portance of the subject and the opportuni- 
ties cf the occasion excuse the extent of 
the address. We of the old school have 
lived to see our fondest hopes realized in 
the proper recognition of our beloved pro- 
fession before we have actually. ceased to 
participate in its active work. We linger 
with fond memory over our trials and dis- 
couragements, as well as our successes, 
and we may, perhaps, realize that some of 
our successes have been due to the stimu- 
lus of opposition; nevertheless, it does not 
make for success that when one is hon- 
estly doing his best work he should feel 
that much of it may be in vain on account 
of senseless opposition and failure on the 
part of those in high places to appreciate 
it; and as we older men leave the scene 
of action and pass on our work to the 
younger generation, we can congratulate 
them heartily on starting out under cir- 
cumstances which are so infinitely better 
than those of our time, and which give 
them so much greater for 
highly efficient work for the republic. 

I thank you very sincerely for your pa 


opportunity 


tience in listening to this long address, 
and also for the kind consideration which 
you have all shown me during my term 
of office as president. I wish also to ex- 
press my gratitude to those who have 
been office bearers with me for their co- 
operation, and particularly to our most 
efficient Hutton, to 
president 


secretary, Professor 
the 


owes so much. 


whom Society and every 





The Twentieth Annual Meeting of 


The American Society of Me- 

chanical Engineers. 

The evening of Tuesday, December 5, 
saw the members gathering in the Society 
house in numbers which indicated a rec- 
ord-breaking attendance. The house was 
uncomfortably crowded at an early hour, 
and at 9 o'clock, when President Melville’s 

the 
hold 


more of 


gavel called the members to order, 
hall too 
those present. an hour or 


convention was small to 
After 
greetings and handshakings the call to or- 
der was given and the president’s annual 
address was delivered, the title being ‘*En- 
United Navy.” 


was partly historical 


gineering in the States 


The 


partly biographical; it sketched the rise 


address and 
and growth of the steam engineering ‘de- 
partment of the navy, with the growth of 
steam propulsion, and gave many interest- 
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ing facts regarding the speaker’s predeces- 
sors in his high office, as well as of their 
more notable vessels, many of which have 
faded from the of the 
public. The the 
address was devoted to the radical change 


almost memory 


general conclusion of 
which has recently taken place in the status 
of the engineer officers of the navy. This 
meets the distinguished author's entire ap- 
proval, provided “the administrative de- 
tails necessary to carry the law into effect 
are worked out with an honest desire to 
give due effect to its plain intent.’ If this 
is done, the author believes that ‘we shall 
have the most efficient navy in the world.” 
The address is one of the best of its kind 
in the society’s annals. It was listened to 
with close attention, and at the conclusion 
received a hearty round of applause. 

As the the address the 
secretary announced the gift to the so 
ciety, from Miss Cornelia J. 
signed brush drawing by the 
Robert Fulton, which bears an autographic 
signature with the date 1797. The draw 
ing was placed on view on an easel in the 
auditorium. 


conclusion of 


Carrl, of a 
hand of 


WEDNESDAY MORNING SESSION 
The business Wednesday 

morning was opened by the reading of the 

Annual Report of the Council, which does 


not need to be detailed here, further than 


meeting of 


to say that the financial position of the so 
ciety is by it shown to be excellent. It 
should also be noted that the 
cords the transfer to the society's posses 
sion of the late Mr. W. F. 
uable library, which is composed largely 


report re 
Durfee’s val 


of rare antiquities. 

The reports of committees being called 
for, the Committee on a Standard Method 
of Conducting Steam Engine Trials re 
ported progress. 

The Committee on the 
Suitable Memorial to Robert 
ported that $925 had been already sub 
scribed, although the subscription list had 
The authori 


ties of Trinity Church cemetery, 


Provision of a 
Fulton re 


been open for ten days only. 
where 
Fulton’s remains lie, as well as Fulton's 
descendant:, had shown the most hearty 
spirit of co-operation in the matter, and 
there seemed to be no doubt about the 
success of the undertaking. 

The Committee on Standard Generator 
Sets reported progress. The 
had found a hearty spirit of co-operation 
on the part of both the American Insti- 


tute of Electrical Engineers and the vari 


committee 


ous manufacturers, and the prospect for a 
suitable set of standard dimensions being 
eventually adopted is excellent 
The “Report of the Committee on the 
Code of 
Method of 
ducting Steam Boiler Trials” w 


Re vision of sthe Society 1885, 


Relative to a Standard Con 
as then re 
ceived. 

The discussion of this report in prelim 
inary form has been a regular feature of 
the meetings of the society for some time 
The the 


membership have been duly considered by 


various suggestions made by 
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ee ee 3 
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the committee, and where deemed advis- 
able have been incorporated in the report. 

There was no further discussion of this 
report. It was accepted and its use recom- 
mended, and some very appreciative re- 
marks regarding the value of the labors 
of the committee were made, which are 
more than deserved. This has undoubted- 
ly been the most laborious piece of com- 
mittee work ever done for the society. 

The report on the junior meetings stated 
that the attendance had been very grati- 
fying and that the meetings seemed to be 
well established. It has been found, how- 
ever, that there is a larger participation by 
the older members than was contemplated 
at the start. 

The tellers of election reported the elec- 
tion of Mr. C. H. Morgan as president, 
together with the others of the regular 
slate to their respective offices. The re- 
tiring president then appointed Mr. Fritz 
and Col. Meyer a committee to escort the 
new president to the platform, where he 
made a few brief remarks expressing his 
gratitude at the honor conferred upon 
him. 

The had 
pointed to canvass the membership regard- 
ing their intentions to visit Europe next 
year in a body, reported that, up to date, 
511 had signified their intention to go. 
Further, it appears that no existing steam- 
er can take such a party, and that nearly 
all available passage on many lines of 
steamers has already been engaged. But 
one line had tendered a proposition to take 
the party. Under these circumstances, 
those expecting to go must make their ar 


committee which been ap 


rangements at once. 

Under the head of new business, Col 
Meyer referred to the society standard of 
1894 for pipe flanges. The manufacturers 
had found it necessary to depart from this 
and he moved the reappointment of the 
old committee to reconsider the subject, 
which motion was carried 

Notices regarding the various excur- 
sions were then read, and the reading of 
papers was taken up. The first to be con- 


sidered was: 


The Steam Engine at the End of the Nine- 
teenth Century.” 


BY R. H. THURSTON 


This paper is a description with an an- 
alysis of the results of a test of a pumping 
engine owned by the Pennsylvania Water 
Company, located near Pittsburgh, Pa., 
built by the Nordberg Manufacturing 
Company and designed by B. V. Nordberg. 
This engine having shown the highest duty 
on record, is very appropriately taken by 
Dr. Thurston as the text of a review of the 
progress of the steam engine in the matter 
f duty during the century, Incorporated 
n the 
showing graphically the rise in duty dur 


paper is a reprint of a diagram 


ing the century, the Nordberg engine rep 


resenting the culmination. This curve was 


* Any of the papers may be obtained from the secre- 


iry at 12 W. 31st Street, New York, at a nominal cost 
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first published some years ago, but was 
extended as a piece of prophecy to the 
year 1900, and it is most curious to note 
how closely the facts bear out the proph- 
ecy. The paper closes with the following 
statement of the present outlook: 

“The progress which the 
writer has presented here and elsewhere 
are seen to cover the whole period, and, 
even though constructed some years be- 
fore the end of the century, to represent 
with practical accuracy the path of im- 
provement to its close. The twentieth 
century will very probably see a change in 
the curve of our lines, if not, in some re- 
spects, a decided halt or a reversed curva- 
ture, and it is perhaps even more probable 
that the field of the steam engine will be- 
come greatly restricted by the introduction 
of other heat motors, as well as by the 
general employment of electricity as a me- 
dium of power distribution 
[ hydraulic pneumatic prime 


curves of 


extensive 

and 
The steam engine has now been 
so far perfected, and the practical limits 
of pressure are coming to be so nearly ap- 
proached by steam boiler constructers and 
users, that but little more can be expected 
of the designer; and, even with the cost- 
lier types of engine, practically justifiable 
with exceptionally high costs of fuel, un- 
interrupted values of 
with the 
steam pumping engine, commercially prac- 


trom 


movers. 


working and low 
money, as in some instances 
ticable progress seems likely to prove very 
henceforth 
engine must necessarily have a compara- 
tively narrow field. With the 
case of moderate cost of fuel, intermittent 
duty, comparatively high value of money 
in the business, or absolutely scarcity with 
the buyer, gains seem likely hereafter to 
be rather in the direction of cheapened 
methods of construction and simplification 
ot design.” 

The paper was discussed by Mr. Porter, 
who thought it a little premature, as the 
century is not yet closed. 
gaged upon an engine which he thinks 


slow These costly types of 


common 


He is now en 


will give the doctor something to write 
about within a year, and the record should 
be kept open. A written discussion by Mr. 
Stanwood was read by the secretary, in 
which the Rankine and Nordberg cycles 
were compared from a thermo-dynamic 
standpoint. 
The second paper was entitled: 
The Berthier Method of Coal Calorimetry. 
BY C. V. KERR 
At the Washington meeting of June last. 
f the boiler trial 
Professor 


com 


while the report « 


mittee was under discussion, 


Kerr made some remarks in which he ad 
vocated the use of the Berthier method 
for determining the heating value of coals 
as preferable to the Mahler bomb calori 
committee 


meter, recommended by the 


The committee considered this contribu 


tion to the discussion to be worthy of pre 
sentation as a separate paper, and it has 
shape 


therefore been put in the present 
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Some tables of different determinations of 
the heating power of the same coals are 
included, in order to show the uniformity 
of the results. 
by the author to be simpler and to have 
fewer sources of error than that of the 
Mahler bomb. 

A written 
Kinealy read by the secretary, in 
which it asserted that the Berthier 
method is no more than a plan for finding 
the amount of oxygen necessary to burn 
the coal, and that it is 
method of finding the heating power of a 


The method is considered 


discussion from Professor 
was 


was 


worthless as a 


coal, though it may be used in a compara 
tive way under suitable restrictions 
The next paper described a 


Test of Two Million Gallon Pumping Engines 
at the Baden Pumping Station, St. Louis 
Water Works, June, 1899. 

BY JOHN A. LAIRD 


A description of such features of the 
engines as are novel and of the method 
of making the test and of verifying the 
forms the 


Following 


accuracy of the apparatus 
greater portion of this paper 
this come the usual tables of data and re 
sults of the computations which show the 
very remarkable duty of 160,166,000 and 
161 240,000 foot pounds per 1,000 pounds 
The builders 


Allis Com 


who, by the 


of feed water, respectively 
of the engines were the E. P 
pany, of Milwaukee terms of 


the contract, earned, it would appear, the 


comfortable sum of $30,000 on each engine 
as a bonus for a performance superior to 
the contract figure 

In the absence of the author this pape 


also was read by the secretary. It did not 
draw out any discussion, and, from t 
intricate nature of the subject, the secr: 


tary read the next paper by title only, the 


subject being: 


A New Graphical Method of Constructing the 
Entropy Temperature Diagram of a Gas 
or Oil Engine from Its Indicator Card. 


BY HENRY T. EDDY 


The title of this paper may be taken as a 


synopSis of it. Beginning with the indi 


cator card, which is a volume pressure 


diagram, the author first shows how to 


graphically construct from it a volume 


temperature diagram, in which the vol 


umes and temperatures appear as co-ordi 
nates. and then from this he goes on and 


constructs the entropy temperature dia 


gram The paper presupposes a know] 
edge of the subject, but in the increasing 


being given to the thermo-dy 


attention 
namic analysis of engine performances, it 
will be found of decided interest by those 


who devote themselves to this subject 


There was no discussion upon this 
paper, and the next one, being quit 
mathematical, was also read by title, the 


subject being ; 


Pressure in Pipe Due to Stoppage of Flowing 
Liquid. 
BY GEORGE M PEEK 


Ch ls in analytical detern ination 
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the strains induced in a system of piping 
by water hammer. The cases of instan- 
taneous and gradual stoppage of compress- 
ible and non-compressible liquids are dis- 
cussed. A knowledge of the moduli of 
elasticity of the liquid and the material of 
the pipe is essential to the use of the for- 
mulas. 

A written discussion of this paper by 
Mr. Wilfred Lewis was read by the secre- 
tary. He criticised the paper as being ob- 
scure in its analysis and uncertain in its 
notation, while some of the assumptions 
he considered to be clearly inadmissible. 
The subject he considered to be of con- 
siderable importance, though the actual 
conditions are so much more complex than 
those assumed that it is doubtful if it is 
susceptible of satisfactory analysis. 

WEDNESDAY AFTERNOON EXCURSIONS. 

After luncheon, which was served in the 
basement of the Society house, and after 

session of conversation and renewal of 
acquaintances, excursion parties were or- 
ganized. One of these went to the Hewes 
& Phillips Iron Works, of Newark, and 
inspected some Diesel motors being built 
there, and another went to the office of 
the “American Machinist” and inspected 
the printing plant and the process of mak- 
ing half-tone plates. 

WEDNESDAY EVENING SESSION. 

This session was not called to order 
until 9 o'clock, the delay being intentional, 
in order to further what is confessedly the 
most enjoyable feature of these meetings 

the reunion of old friends. The first 
paper of the evening was taken up prompt 
ly on the fall of the gavel, the title being 
the 


Compression and Liquefaction of Gases. 
BY ARTHUR L. RICE. 

This paper is an outgrowth of the meet 
ings of the junior members of the society, 
having been first given at one of those 
meetings. It opens with a historical ac 
count of the progress in liquefying various 
gases, but its chief topic is, of course, the 
liquefaction of air, and it is probably the 
best account of this great achievement that 
has been presented this side of the Atlan- 
tic. A table of physical constants of var- 
10Us gases is included, and at the close are 
some calculations on the value of liquid 
alr as a source of power. 

The paper was read by title by the sec- 
retary, and no discussion followed the 
reading. The next paper was treated in 
the same way, and likewise received no 
discussion. Its title was: 


A Curved Glass Blueprint Machine. 
BY PAUL M. CHAMBERLAIN. 

The author here describes a blueprint 
apparatus which he has had in use for 
three years, and which has given excellent 
results. The glass is a segment of a cylin- 
der of 13 feet radius, the sensitized paper 
and tracing being stretched upon its con- 
vex side. A convenient frame provides 
for removing the glass, training and tilting 
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it to the sun, and running it out of the 
window. The leading object of the ar- 
rangement is, of course, the securing of 
positive contact between paper, tracing and 
glass. 

The following paper was also read by 
the secretary, but in abstract. The title 
was: 

A Metal Dynamograph. 
BY PAUL M. CHAMBERLAIN. 

The machine described in this paper was 
designed to give a definite test of the ma- 
chinable qualities of cast-iron specimens. 
It consists of a lathe, swung as a cradle 
dynamometer, and an autographic record- 
ing apparatus by which the pressure on the 
tool is determined. The paper is not com- 
plete, as some of the plates called for in 
the text do not appear, and there are ap- 
parently some errors in the references to 
the cuts. These will, no doubt, be cor- 
rected before the paper appears in perma- 
nent form. A table of results is, however, 
given, and the statement is made that the 
experiments show the pressure on the tool 
to be independent of the cutting speed, and 
that the metal removed is proportional to 
the pressure, measured at a _ constant 
radius, 

In discussion, Mr. Supplee stated that 
some similar and very elaborate experi- 
ments had been made in France. He stated 
that he would send the results to the sec- 
retary for incorporation in the Transac- 
tions. 

It was fortunate that the above papers 
were so quickly disposed of, as the re- 
maining time proved all too short for the 
discussion of the last paper of the evening 
program, entitled: 


Education of Machinists, Foremen and Me- 
chanical Engineers. 
BY M. P. HIGGINS. 

This paper is of the first order in inter- 
est and importance and relates to a subject 
in which all are interested. Coming from 
the man who for twenty-eight years was 
the superintendent of the Washburn 
Shops of the Worcester Polytechnic Insti- 
tute, it is doubly significant. We hear it 
said on all sides that school shops must de- 
vote their attention to exercise work and 
that commercial work in them is imprac- 
ticable. and yet at the Worcester Institute 
shops commercial work has been done for 
the past thirty years, and, as Mr. Higgins 
shows, with a profit. 

As the result of his experience there, 
the author says: “I wish to say that * 
*  * nearly all of the grounds for ob- 
jecting to the introduction of real pro- 
ductive shops as a part of technical and 
engineering training are imaginary;” and 
such a statement, from such a man, may 
fairly claim to close the discussion on this 
topic. 

Mr. Higgins’s paper is an eloquent trib- 
ute to the worth of the shop boy and a 
plea for better educational facilities for 
him, together with a statement of an or- 
ganization of school and shop for his 
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benefit. This he calls the half-time school, 
the plan being that the pupils shall alter- 
nate in attendance between school and 
shop, a day’s working time being devoted 
alternately to each. 

While the paper is written in the most 
broad-minded spirit and repeatedly ac 
knowledges the great good accomplished 
by the engineering schools as at present 
organized, it cannot be considered as other 
than, to a certain extent, an arraignment 
of these schools. He refers to the con 
stant “raising of the standards’ for ad 
mission, and points out how this has put 
the schools out of the reach of the shop 
boy—his sentiments being almost a repeti 
tion of those which we have repeatedly ex 
pressed in the past. He also says flatly 
that a large proportion of the graduates of 
the schools are practically failures; that 
there is an over supply of such graduates, 
and that they experience great difficulty in 
finding. employment, because “the pro 
prietor * * * is more and more in 
clined to trust his engineering to his own 
men who have grown up in the works and 
have, in some way or other, picked up 
science enough to get on with considerable 
success.”’ Under this head his remarks re- 
fer to the conditions in Europe more than 
in this country, but he states that the total 
number of students in the engineering 
schools of this country is on the decrease, 
this decrease amounting to 15 per cent. be- 
tween 1894 and 1897. 

A large number of contributions to the 
discussion of this paper had been sent to 
the secretary in writing, and several of 
these had been put in type. They were 
read in part by the secretary and in part 
by Dr. Thurston. They comprised re- 
marks by President Melville, Professors 
Hutton, Thurston and Sweet and Col. H. 
S. Haines. Dr. Thurston had obtained opin- 
ions of numerous teachers at Cornell Uni- 
versity and incorporated them in his con- 
tribution. The opinions expressed were 
very diverse and can hardly be satisfac- 
torily summarized here. Remarks were 
also made, either from manuscript or or- 
ally, by Professors Richards and Johnson. 
Mr. Baldwin made a very apt comparison 
between education and gun construction. 
The old type of gun was heavy, badly de- 
signed, highly ornamental, fired a_ soft 
shot at low velocity, made a great deal of 
noise and smoke, and was aimed at the 
clouds in the hope that in falling it would 
hit something somewhere. The modern 
gun is light, well designed, entirely with- 
out ornamentation, fires a hardened steel 
shot at high velocity, and makes but little 
noise or smoke. It is, moreover, aimed 
at the mark, and usually hits it. The com- 
parison with the old and the new educa- 
tion is obvious. Mr. Rogers brought down 
the house with numerous apt and witty 
remarks, and Mr. Fritz made an eloquent 
plea for the education of the sons of the 
bread-winners. Mr. Christie described the 
system of apprenticeship and the methods 
of selection employed at the Pencoyd Iron 
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. : Works. The regular term is three years, 
‘ ‘ nd where the applicant has been through 
ither a trade school or a manual training 

school, credit is given for this by a re- 

iction of the length of the term, the credit 

ome cases reaching two years. Espe- 
ally, however, they see to it that the boys 

: re given a chance at different kinds of 
ork. The foremen are under positive or- 
; ders not to keep a boy at one machine for 
in undue length of time. He considers the 
opposite course was due to the inertia of 
he foremen more than to anything else, 
ind is convinced that the best interests of 
the boys be 


the employer demand _ that 


given a chance to develop. The boys are 
watched and those who show aptitude are 
put into the drawing office, the chemical 
and the testing laboratories ; most of those 
employed in these departments having been 
selected in On the 


those who show most aptitude as skilled 


this 





way. contrary, 
mechanics are given every possible oppor- 
tunity to develop in that direction. Some 
of the men trained in this way have gone 
and 


who receive salaries that 


out to other fields of work, 
them are some 


would be thought entirely respectable by 


among 


professional men. 

The continued until 11:30 
o'clock and was finally stopped owing to 
the lateness of the hour. Several 
desired to speak were unable to do so and 
promised to contribute their remarks in 
writing to be added in the Transactions. 


discussion 


who 


THURSDAY MORNING SESSION. 
This session opened with a paper en 


titled: 


Experiments in Using Gasoline Gas’ for Boiler 
Heating. 
BY HERMAN POOLE. 
This short paper gives a general account 
some experiments in burning gasoline 
under a boiler, with a table of data 


gas 
vh 


which do not appear to have been taken 
with any great degree of accuracy, 


The author stated that the experiments 


were undertaken in the interest of those 
who expected to find in gasoline gas a 
heaper fuel than coal. The paper was 


offered for what it is worth and as a con- 
tribution to the subject, not as a settle 
ent of anything. 
The next paper was read by the secre- 
tary, and by title only, that title being: 


Friction of Steam Packings. 

BY C. H. BENJAMIN. 

This short paper gives an account of 
some experiments made to determine the 
friction of piston rod packings of various 
and makes. A closed cylinder, 
ith a stuffing box in each head and a rod 


patterns 


running clear through, was reciprocated 
by a crank. Steam was admitted to the 
ylinder and the power required to drive 
the apparatus was measured by a dyna- 
ometer. Tables of the results of the ex- 
periments are given, and the general con- 
lusions are as follows: 

That the softer rubber and graphite 
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packings, which are self-adjusting and 


self-lubricating, consume less power than 
the harder varieties. The old braided flax 
style gave very good results. 

2. That oiling the rod will reduce the 
friction with any packing. 

3. That there is almost no limit to the 
loss caused by the injudicious use of the 
monkey-wrench 

4. That the power loss varies almost di- 
rectly the the 
harder varieties, while it is approximately 
constant with the softer kinds. 

Mr. Colvin offered a written discussion 


with steam pressure in 


in which were given the details of another 
set of experiments on the same subject by 
Professor 


superiority of metallic over fibrous pack 


Reeves, which showed a great 


ing. Mr. Longstreth said the paper was 
disappointing, as the experiments departed 
too widely from the conditions of practice 
to make them of much value. 

Following this came another paper, also 
read by title, on the subject: 


Friction Tests of a Locomotive Slide Valve. 


BY FRANK C. WAGNER. 

The tests here reported were made at 
the Rose Polytechnic Institute. <A 
motive had its 
blocked in position. 
rod 


loco- 
wheels and _ crossheads 
The backing eccentric 
was disconnected from the link and 
an electric motor was connected to the free 
end of the link and insucha wayas to drive 
the link The current 
readings, corrected for the efficiency of the 
motor and the friction of the connections, 


motion and valve. 


give the power consumed, from which the 
friction in pounds and coefficient of fric- 
Readings were taken 
under two pressures of steam, 42 and 122 


tion are calculated. 
pounds. The total pressure on the valve 


was figured from the entire area outsid¢ 
the balancing strips, and on this basis the 
found to be 5 


for 42 pounds pressure and 3.6 


coefficient of friction was 


per cent 
per cent. for 122 pounds. 

In discussion, Professor Smart objected 
that the experiments do 


not represent 


working conditions, as the cylinder pres 
sure is absent He also objected to the 
a‘sumption that the total pressure on the 


valve 


is that due to its area multiplied by 
the pres ure per square inch, and referred 
to Professor Robinson’s experiments show 
ing a creeping film of steam in the joint 
Mr. Gidding’s paper on the same subject, 
read at the Chicago meeting, was also re 
ferred to. Mr. Halsey called attention to 
the experiments of Mr. Aspinall, reported 
in the Proceedings of the (English) In 
stitution of Civil Engineers, and reprinted 
in the Machinist” 
saying that they were much 


“American recently, 


more exten 
sive than these, and, moreover, were made 
with a dynamometer in the valve stem 
and on the road under running conditions 
Mr. Basford objected that the speeds were 
too high and the range of the experiments 
too narrow. 
Following this, two read 


papers were 


together by their authors, the titles being: 
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A Note on Flywheel Design. 


BY A. J. FRITH 


At the last annual meeting of th Ci 


ety, in discussing Professor Benjamin's 


paper describing his experimental bursting 
McBride 


showed by a blackboard sketch a flywheel 


of small cast-iron flywheels, Mr 
which, under excessive speed, had cracked 


in several places without letting go, and 


this note of Mr. Frith’s is brought out 
from his consideration of Mr. McBride’ 
remarks. 

The method of wheel design ad 
cated is one by which the arms shall be 
proportioned and so loaded that they will 


have the same unit strains as the rim, the 


idea being that they would then extend t 
the same scale and thus prevent distortion 


of the wheel due to different unit strai 


in its different parts 


A Broken Flywheel and How it Was 


Repaired. 
BY JAMES M’BRIDI 
The remarks by Mr. McBride at the last 
annual meeting, which brought out Mr 
Frith’s ““Note on Flywheel Design,” were 
also the source of the present paper. In it 


r 
Mr. McBride shows 


wheel by reinforcing tension rods connect 


how he repaired the 


ing the rim segments with the hub. Th 


being 26 feet in di 


wheel is a large one, 


ameter by 90 inches face, and weighing be i 
tween 30 and 4o tons. At the time of the 
repairs it ran 20 hours out of the 24, each 
stoppage being of one hour only, and the 


repairs were all made during these period 


and without the engine losing a working 
hour 

The two papers were discussed together 
Mr. Porter considered unequal shrinkage 
and internal strains to be chiefly respon 
sible ror tne ursting I sma \\ eis 
Vhen such a wheel burst ecaust 
jt was unintentionally designed 
Professor Sweet fully agreed with Mr 
Porter, and instanced a case in | wn 
experience wher change in the proj 
tion f flywheels without a rrespond 
ing change in the methods of ting 
been followed by broken wl Another 
spe iker had seci broken wl Oo! 
types, and on tl ther hand d 
wheels of all typ endured det 
nitely. He had never seen a broken whee 
that he did not consider the tau f tl 
foundryman. Mr. ¢ e said he was1 
using steel for high-speed wheels and w 
running wheels of this material at 10,001 
to 15,000 feet peripheral speed per minut 


Mr. Raynal considered the workman 


of prime importance, and instanced a ¢ 


of a burst wheel, in which the design w: 
] +1, . 
‘ Lilt 4 


were 


stings 


superior, 
secured to the | 
by rough bolts in cored holes, and the 


of the 


pearance parts showed that thi 
had bet 1 movement of '% inch by tl 
parts 

Che he next paper was 
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An Efficiency Test of a One Hundred and 
Twenty-five Horse-power Gas Engine. 
BY C. H, ROBERTSON. 

The engine whose test is here reported 
is one of the Westinghouse make, located 
at Lafayette, Ind., where it drives an elec- 
tric lighting plant. The test, as laid out, 
was very thorough and complete, though 
some unfortunate accidents made some of 
the results defective. The test will stand. 
however, as an important contribution to 
our knowledge of the performance of 
large gas engines. The fuel used was 
natural gas, of which the average con- 
sumption was 14.18 cubic feet per indi- 
cated horse-power per hour, when re- 
duced to a temperature of 62 degrees 
Fahr., and a pressure of 14.7 pounds per 
square inch. The average thermal effici- 
ency of the engine was 14.613 per cent. 
The engine was one of the first lot of its 
make and size to be installed for com 
mercial service, and it is naturally ex- 
pected that a test of a strictly up-to-date 
engine would show better results. It is 
intended to overhaul and modernize the 
engine during the coming winter and an- 
other test is promised after these changes 
have been made. 

The discussion opened by Dr. 
Thurston, who considered the paper valu- 
able because it gives some unique data re- 
garding the performance of large gas en- 
gines. Among other things, the test indi- 
cates that the jacket losses do not grow 
smaller with increase of size, and that the 
sum of all the losses is about constant. 
Mr. Edwin Rood called attention to the 
requirement of the service that the speed 
be regular. Mr. C. E. Sargent considered 
the results disappointing, as they show no 


was 


improvement in efficiency. The results, he 
considered, in fact, a surprise to those 
who have come to look upon the gas en- 
gine as having about twice thé efficiency 
of the steam engine. He related a case in 
which the exhaust gases of a gas engine 
were made to generate steam for a steam 
engine, the result being that about as much 
power was obtained from the steam engine 
as from the gas engine. What is remark- 
able is that the gas engine works so well 
under the very high temperatures em- 
ployed in the cylinder. 

At this Mr. 


Frith, who had been absent at the reading 


point some remarks by 
of the paper were made on the paper of 
Professor Eddy on “‘A Graphical Method 
of Constructing the Entropy Temperature 
The 


very clever and practical, but he consid- 


Diagram.” methods he considered 
ered that a serious error had been made in 
applying the method to the Diesel motor 
diagram, inasmuch as no allowance had 
been made for the charge of air admitted 
with the fuel supply. The work assumes 
the weight of gas to be constant for both 
sides of the diagram, which is not the ac- 
tual case. 


The next paper was on the 
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Strength of Steel Balls. 
BY J. F. W. HARRIS. 


We have here some experiments on the 
crushing strength of steel balls, which are 
the most complete of any we have seen. 
The apparatus used is described, and the 
results are given in both tabular and dia- 
grammatic form. A large number of balls 
were tested, the sizes ranging between % 
and 1 inch. 

In the discussion the idea was prevalent 
that while the experiments were carefully 
made, they were beside the mark, as the 
data desired relate to the pressure which 
balls will stand without abrasion of them- 
selves or their races, and on this data re- 
lating to their breaking strength throw no 
light. Mr. Henning condemned the ex- 
periment as of no value, and offered some 
of his own relating to the determination 
of the elastic limit of the balls. Other 
speakers considered the form of the races 
as of first importance. The statement was 
made that with some forms of races which 
are being used no balls will wear well. Mr. 
Gantt enlarged upon the difficulty of mak- 
ing balls alike. Balls which had been made 
with every attention to secure uniformity 
would vary between one and six feet as 
limits of the fall of a falling weight neces- 
sary to crush them, Until balls could be 
made with a reasonable degree of uni- 
formity, he considered it useless to at- 
tempt to formulate rules for their use. 
Mr. Pratt detailed some of his experience. 
He had found the best balls to be those of 
Tungsten steel, but they were not reliable 
because of great irregularity, and in order 
to secure uniform results he preferred to 
use a lower grade of steel. He condemned 
the bounding test from a fixed hight of 
drop, which had been advised by one of 
the previous speakers, saying that he had 
found it worthless. The next paper was 
on the 


Colors of Heated Steel Corresponding to Dif- 
ferent Degrees of Temperature. 

BY MAUNSEL WHITE AND F. W, TAYLOR. 

This short paper is a record of experi- 
ments made to determine, in degrees, the 
temperature of steel when heated to the 
points called “blood red,” “cherry red,” 
“yellow,” “white,” etc. 

Mr. Metcalf offered a criticism of the 
color names. Many of these names were 
entirely fanciful, and no one ever saw 
white iron unless it was painted. If the 
color of a piece of iron or steel heated to a 
so-called white heat be compared with a 
piece of white paper or with the carbon 
points of an arc light, it would be seen to 
be far from white. 

Mr. F. J. Miller offered a written com- 
munication in which he referred to the ex- 
periments of A. A. Simonds on the hard- 
ening of steel, a full account of which ex- 
periments will be found in the ‘American 
Machinist” page 741, He 
thought a large share of the difficulties in 
hardening steel came from variations of 
the strength of the light in the hardening 
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room ; that this is inevitable so long as th: 
sun is the source of the light, and natura 
light should be excluded altogether an 
the hardening room lighted by proper! 
shaded incandescent lamps. 

Mr. Sangster referred to the practice 0: 
a friend who employed colored glob« 
over gas jets as standards of color, an 
bro ght the steel to heats which should 
show colors corresponding to these. Mr 
Henning endorsed the Simonds pyromete: 
as a practical shop instrument. He con 
sidered the paper of little value becaus: 
the color names were indefinite and con 
veyed no clear idea of the color indicated 
from one person to another. Moreover 
the pyrometer used was not accurate 
enough to justify the giving of the tem 
peratures to single degrees. Mr. H. M 
Howe knew the experiments had been 
made with great care, and he considered 
them useful and valuable. 

At the conclusion of the session the sec 
retary announced that Mr. Brashear would 
have one of his diffraction gratings on ex 
hibition in the society parlor. As our read 
ers are aware, these gratings are probably 
the most minutely accurate of mechanical 
constructions. The piece is a concave mir 
ror of Speculum metal of about 6 inches 
diameter with the ruled band or grating 
of about 2 inches width across it. The 
radius of the surface is about 21 feet ¢ 
inches, we believe, and the surface is true 
to within a millionth of an inch. The 
spacing of the rulings is uniform to within 
one two-millionth of an inch. The tests 
for accuracy are of course optical and not 
mechanical. 


THURSDAY AFTERNOON EXCURSION. 


The excursion of Thursday afternoon 
was to the power plant of the Waldorf 
Astoria hotel, the party being taken in 
charge by Mr. C. R. Pratt. Few peopl 
have any idea of the extent of the steam 
power equipment of these modern hotels 
The Waldorf-Astoria plant contains twelv« 
boilers of the B. & W. make, we judged 
aggregating 4,000 horse-power. In the en 
tire plant there are 167 steam cylinde: 
and 25,200 electric lights. Of the engin 
six are Allis Corliss, connected direct 
Walker generators, Of these four are 
400 horse-power each, the remaining tw 
being af 200 horse-power each. The engin 
are simple and non-condensing, because 
the absence of condensing water and a 
because of the opportunity for utilizi 
the exhaust in warming the building. T 
refrigerating plant consists of three 50-1 
There are 200 ventilating fa: 
The « 


numl 


machines. 
of which ten are of large size. 


vators, dumb waiters and hoists 


in the aggregate thirty-four, of which s 


enteen are electric and seventeen 


draulic. The amount of coal burned 
day ranges between 65 and 150 tons, w! 
the the eng 


neering department is 116. 


normal number of men in 
At present, 1 


some reason which we did not gather, t 
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number is much exceeded, the employees 
f this department aggregating 220. 

In the evening the President’s reception 

Sherry’s, which has become a regular 
feature of the New York meetings, was 
held. The superb floor and the excellent 
i1usic held the company, or at any rate the 
ounger members thereof, together until 

late hour. As has happened before at 
the same place, there was a good deal of 
istifiable complaint about the supper, 
especially its service. 

FRIDAY MORNING SESSION, 

The concluding session of the meeting 

was opened by a paper on 


Impact. 
BY W. J. KEEP. 

Mr. Keep has devised a new apparatus 
for testing the resilience of materials by 
the impact of a falling hammer, and this 
paper gives the results of some tests with 
it. The apparatus assumes two forms. In 
the first the hammer is dropped directly 
upon the top of the bar, while in the sec- 
ond it swings like the ball of a pendulum 
and strikes the bar upon its side. The bar 
is, of course, supported at its ends, and by 
a pencil carried by a multiplying parallel 
motion and a moving strip of paper, auto- 
graphic records of the behavior of the 
bars-are made, and many of these are re- 
produced as part of the paper. 

Of this paper there was no discussion, 
ind the programme continued with a pa- 
per on 


The Mechanical Equipment of the New 
South Station, Boston, Mass. 
BY WALTER C. KERR. 

Assisted by H. J. Conant, W. W. 

Churchill, Francis Blossom, J, P. Cole- 

man and Calvert Townley.) 

This paper had not been distributed in 
advance of the meeting. It is of a kind 
of which the society does not get enough— 
those telling what has been done and how 
it was done. Of this class it is unique 
as a description of a great work never 
before attempted in the same way. The 
paper comprises I15 pages, with numerous 
half-tone and line engravings, and it is 
literally packed with information for 
which one may search in vain elsewhere. 
It is impossible to abstract it here, but we 

ay say that the features embraced by the 
interlocking 
a power house 


nachinery plant cover an 
witch and signal plant, 
outfit, electric light and power distribu- 
tion, passenger, freight, baggage and ex- 
heating and ventilating 
ipparatus, ice plant for cars, restaurants, 
te., water filtering and cooling plant, car 
heating plant, compressed air supply, fire 
‘rotection plant, disposal of storm water 
nd some other minor features. 

The magnitude of the plant is on the 
ame scale as its diversity, and the design 
nd construction of the whole was under- 
iken by the Westinghouse interests. 
feasured by the number of simultaneous 
rain movements which it has to handle, 


elevators, 


press 
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the plant is the largest in existence. The 
cost of the mechanical equipment supplied 
by the Westinghouse interests was nearly 
three-quarters of a million of dollars. As 
the paper had not been distributed in ad- 
vance, the members were taken by sur- 
prise when its character disclosed, 
and its effect was electrifying. No other 
paper of the meeting, except that of Mr. 


was 


Higgins, received so thorough or so ap- 
preciative a discussion. The plant was 
looked upon as the latest development to 
date of the possibilities of the American 
system of engineering in doing such work, 
and it shows that one may buy a plant of 
this kind in the same way that he would 
buy a sewing machine, direct from the 
maker—the engineer and the contractor 
being the same person—without the work 
first going through the hands of a consult- 
ing engineer. The danger of corrupt 
methods under both systems 
cussed, the general impression being that 
there were dangers under both systems, 
and that in the last analysis, and under 
either or any system, it becomes finally a 
matter of personal integrity. Mr. Kerr, 
in his closure of the debate, said that in 
his opinion the great advantage of the sys- 
tem lies in the fact that it fixes responsi- 
bility in a way which is impossible except 


was dis- 


when the engineer and contractor are the 
same party. At the same time, he does 
not consider that any one method can be 
absolutely the best. There is room for all 
systems and for every man of whatever 
kind of talent 

The next paper taken up was entitled 


High Hydrostatic Pressures and Their Ap- 
plication to Compressing Liquids—A 
New Pressure Gage. 


BY FRANCIS H. STILLMAN 


The West Virginia Agricultural Experi- 
ment Station has been engaged upon the 
effect of high pressures upon the bacteria 
which appear in milk, and for this purpose 
has employed a hydraulic press and some 
special apparatus by which pressures as 
high as 450,000 pounds per square inch 
have been obtained. This apparatus, by a 
slight modification, has been adapted to 
the measuring of the compressibility of 
liquids, and the results are very surpris- 
ing. Thus, under a pressure of 65,000 
pounds to the square inch, water is com 
pressed over 10 per cent. and alcohol over 
15 per cent. These results and the appar 
atus used are suggested as the basis of a 
new pressure gage for high pressures and 
of great accuracy. It is stated that by such 
a gage differences of a pound throughout 
the range of several hundred thousand 
pounds can be détected. 

In the discussion Professor Jacobus de- 
scribed a hydraulic packing which he had 
used for high pressures, which was essen- 
tially a cup leather packing, except that a 
suitably shaped piece of bronze was used 
instead of a The author 


stated his intention to be to get more par- 


leather ring. 
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ticulars and details of the experiments be 
fore putting the paper in final shape 
The concluding paper of the session and 


ot the meeting was on 


The Value of a Horse-power. 


ROC K WOOD 


BY G. I 

This paper relates the case of the city of 
Worcester, Mass., which had taken for a 
water the 


source of supply Blackstone 


river, and in doing so had destroyed the 


value of eighty developed water-powe1 


privileges, A suit for damages was 


stituted against the combined 


the 


city by the 


owners, and paper gives a statement 


of the positions of the experts employed 
by the two parties, together with some of 


The 
cially the testimony of Mr 


the testimony author criticised espe 


Kent, and that 
gentleman replied to the criticism very ef 
fectively. He said that while the oath of 
a witness required him to give “the truth, 
the but the 


truth,” 


whole truth and 
the fact 


lowed to answer such questions 


nothing 
was that he was only al 
as were 
put to him, and that these might be and 


often are cut short before the whole case 
is stated, the result being that the testify 
ing expert may be placed in a somewhat 


Mr. 


a motion empowering 


ridiculous position. Rockwood’s pa 
per concluded with 
the council to appoint a committee which 
should determine the basis upon which a 
should be 


motion was carried 


horse-power valued, and the 


The meeting was then closed with a few 
remarks by the retiring president, in which 
he expressed his feelings that of all the 
honors that had come to him in the course 
of a long life, he considered the honor of 
his election to the office of president of 
this society as first 
In point of attendance the meeting w 

the largest in the history of the society 


[The registered attendance numbered 706, 


against 610, the highest previous record 
In point of interest, too, the record is a 
high one. The papers, it was generally 


admitted, were above the average in point 


of interest, while two of them were dis 


cussed with a thoroughness and interest 


which the writer has never seen equaled 
The next meeting will probably be held 
in Cincinnati 


Letters from Practical Men 


Catching Fractional Threads in 
Screw Cutting. 
Editor American Machinist: 
We do not know that the following will 


be of 
it is new; however, it is new for all of us 


any service to anyone, or even that 


around here 


In cutting a thread with a fractional 
number of turns per inch and desiring to 
run the carriage back by hand, all that is 
necessary is a glance at the denominator 


ot the fraction, which, if in its lowest term, 
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will give the least number of inches that 
the thread can be caught or any number 
that can be equally divided by the denom- 
inator. 

The reason for this is that the denom- 
inator is the lowest number by which the 
whole number and fraction can be multi- 
plied to produce a whole number. 

JAMEs J. ENGLISH. 

Wilmington, Del. 

[ We believe this method is not new, but 
is not as well known as it might be. An- 
other way of explaining its principle is to 
consider that the carriage must be moved 
back a distance which will move the tool 
over a whole number of threads of the 
screw being cut, while at the same time 
the nut moves over a whole number of 
threads of the lead screw. So if, for in- 
stance, the number of threads per inch to 
cut is 2% and the lead screw is 2 per inch, 
the denominator of the fraction (2) gives 
2 inches for the movement, and this car- 
ries the tool over five threads of the screw 
being cut and over four threads of the 
lead screw. If the screw to be cut were 
1% threads per inch, the movement of 3 
inches would carry the tool over 14% X 3 

4 threads of the screw being cut and 
over 3 X 2 = 6 threads of the lead screw. 


Ed. | 





Blank Diameters for Drawn Work. 


Editor American Machinist: 

Noticing on page 33 of the September 
28 issue of the “American Machinist” an 
article upon finding the diameters of 
blanks in drawn work, I write to refer 
readers interested in the subject to the 
rules and formule mentioned on pages 204 
to 209, inclusive, of my book, ‘Press 
Working of Metals.” 

Outside of guess work, the different sys- 
tems therein mentioned are: first, the ten- 
tative, where the cutting edges of the dies 
left unfinished until last, and the 
proper diameter is then determined by ac- 
tual trial of various blanks; second, the 
gravitative, where the size of the blank is 
found by weighing the work to be repro- 


are 


duced and calculating by comparison the 
area and consequent diameter from the 
same kind of sheet metal of known thick- 
ness and weight; and third, the mensur- 
ative, of which two distinct methods are 
described. Both of these are based upon 
the assumption that the average thickness 
of the metal will be the same after draw- 
ing as it is in the blank, which, as ex- 
plained, is often the case in actual work. 
The calculations in connection therewith 
are, of course, based upon the simple prin- 
ciple mentioned in the recent article re- 
ferred to by Mr. Painter, of equal surface 
areas of blank and cup. 

The first of the two methods cited in 
speaking of the mensurative system is de- 
scribed on page 206, and is essentially the 
same as Mr, Painter’s, if we omit that 
part of it relative to round-cornered cups 
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and assume that they are all sharp-cor- 
nered, or approximately so. 

Mr. Painter starts, however, with the 
circumference of the cup (or “‘shell’’), and 
the area of its bottom, as known quan- 
tities, represented by C and A, respect- 
ively, whereas these must be found by cal- 
culation before his formula can be used. 
After finding these and working out the 
formula, the result is given as the square 
of the blank diameter, represented by D’, 
after which another calculation must be 
made, consisting of extracting its square 
root. It will be seen, therefore, that his 
formula, although correct, is not complete 
in itself. In contrast therewith I call at- 
tention to my formula 3, page 206, 

r=V d+4dh. 
In this # is blank diameter, d cup diameter 
and f& cup hight. Substituting his letters 
and completing his calculations, so as to 
attain the utmost convenience in figuring 
from the cup itself, the formula would 


read D = yy ‘a? + 4dH, where D = blank 
diameter and H cup hight. 


The table which Mr. Painter has given 
is doubtless based upon this formula, and 
it appears to be an extremely convenient 
one, although I have not had time to ex- 
amine it critically, It is only a wonder 
that such tables have not been worked out 
before and duly made public, preferably 
amplified by taking every 1-16 inch instead 
ot every 4 inch, and by running to greater 
diameters and depths than the 6 inches 
given in each case. OBERLIN SMITH. 

Bridgeton, N. J. 





Interpretation per Telephone. 

“Zdravstvooeetyeh, Soodar! 
yeh lee vith po-rooskee ?’’* 

A well-dressed stranger thus greeted 
me in my office. But though the saluta- 
tion was Russian, the accent was not, and 
the dress and type had in them something 
of the Orient. 

Now my Russian, outside of the most 
absolutely necessary phrases for traveling, 
consists of the question, “Is there anyone 
here speaks English, German or 
French?” so I replied, “Ya ponemayoo 
nemnovo, no govoreet ne oomyayoo po- 
rooskee,”’ which being interpreted means 
“I understand Russian a little, but do not 
speak it.’ I then learned that my caller 
was an Armenian, and that he evidently 
meant business of some kind; but just 
what was the puzzle. French and German 
were all Greek to him. 

After grinning at each other a minute 
or so, I remembered that I had an acquain- 
tance in the Technical High School who, 
being a Bulgarian, could manage to under- 
stand and be understood by Russians (the 
language being about as similar as Span- 
ish and Portuguese or Italian) ; and while 
his German, like that of most Slavs, in- 
cluding the Bohemian, had a “burr” on it 
which casts Scotch-English into the shade, 


Govoreet- 


who 


*Good morning, sir! Do you speak Russian ? 
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it was good enough for all practical pur- 
poses. So I motioned to my visitor to 
wait a little, and had the “Polytechnician”’ 
called up on the ’phone. It took, luckily, 
but a few minutes to have young Bogdan- 
off (Theodore-son, we would make it) 
brought up to theinstrument, and thenceon 
it was pretty plain sailing. The Armenian 
informed the Bulgarian in Russian what 
he wanted; the Bulgarian told me in Ger- 
man, and so on, to the end of the chapter, 
which was a pleasant one. 
RoBeRT GRIMSHAW. 





Irregular Curves vs. Arcs of Circles. 
Editor American Machinist : 

I would like to say a word or two with 
regard to drawing irregular curves. It 
seems to me the subject comes to just this: 
What kind of a pattern maker is to do the 
job? Is he the kind of a man who wants 
every point in an irregular curve given 
him in sixty-fourths of an inch, with a 
typewritten sheet of specifications and a 
lifetime to do the job in, or is he one who, 
when the essential dimensions, diameters, 
distances between centers, necessary sec- 
tions are given him, has_ mechanical 
“sumption” and artistic sense enough to 
whittle it out? I believe in making draw- 
ings plain enough to show what is wanted, 
and in using arcs or irregular curves, ac- 
cording to the requirements of the work 
to be done; preferably arcs, because they 
are easier to make for all concerned. A 
pattern maker who understands his busi- 
ness will do the rest, and that is the kind 
of a man an employer pays for and what 
he has a right to expect from him. 

RatpH C. SIMMONS. 

Winchester, Mass. 





The Brachering Process. 
Editor American Machinist: 

Will you allow us to correct an error in 
your obituary notice of Mr. T. W. Brach- 
er, November 30, 1899? 

The “Brachering process” (so called 
only in England) is that of overstitching 
the raw edge of the leather sweat bands, 
previous to putting them into hats, which 
latter work is largely done by hand in 
England; as the writer found to his sor- 
row last August when in England, trying 
to introduce machines for _ stitching 
“Brachered” and other leather into hats. 

We do not think that Mr. T. W. Brach 
er was an inventor of machines for stitch- 
ing sweat bands into hats. There have 
been various machines for this work made 
in the last fifteen years, and of late we 
have been “cutting a little ice” in that line 
ourselves. Dursrow & HEARNE Mre. Co. 

New York. 





Boiling it Down. 

A story is told of the editor of a go- 
ahead evening newspaper, who, in the 
eternal rushing to press to get ahead ot 
his rivals, was continually impressing upon 
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his reporters the necessity of condensing 
all news. On one occasion a terrible boiler 
explosion had taken place on board a big 
ship lying at Portsmouth. “Get down 
there as fast as you can,” he said to one 
of his men; “if you catch the 11:40 you 
will be there soon after 2, and you can 
just wire something for the extra special— 
but boil it down.” Soon after 3 o'clock 
that afternoon they got this telegram from 
him: “Terrible explosion. ‘Melpomene.’ 
Boiler empty. Engineer full. Funeral to- 
morrow. No flowers.” 





Personal. 

H. L. Cameron has recently taken a posi- 
tion as foreman of the planer shop with 
R. K. Le Blond, Cincinnati, Ohio. 

Will the reader who inquired regarding 
mufflers for gas engine exhaust 
please send his address to this office? 


pipes 


Thomas Smith, United States Consul at 
Moscow, Russia, recently arrived in this 
country, and will remain several weeks. 

Professor Burstall, professor of me- 
chanical engineering in Mason College, 
Birmingham, England, together with Prof. 
J. H. Pointing, professor of physics, and 
Director G. J. Kendrick, who have been 
visiting the United States in the interest 
of their new engineering building, spent 
Saturday, 25th ult., going over the engi- 
neering plant of the University of Penn- 
sylvania. 


C. F. Tucker, who has been the Euro- 


pean representative of The Pratt & 
Whitney Company for the past three 
years, severed his connection with that 


firm on the 13th of November last, and 
sailed for Europe on the steamer ‘St. 
Paul” on the 6th of December to represent 
the owners of the foreign patents of the 
Waltham two-speed hub for bicycles. He 
will visit England, France, Germany, Bel- 
gium and Austria-Hungary. His London 
address will be Dekeyser’s Royal Hotel. 


Obituary. 

Charles P. Howell, who was chief engi- 
neer of the battleship Maine when she was 
destroyed, died in this city December 7, 
fifty-one years old. Commander Howell 
was a graduate of Annapolis and had a 
total naval service of twenty-seven years, 
nearly eighteen years being sea duty. He 
was assigned to the Brooklyn Navy Yard 
last summer, the relative rank of 
Commander. 





with 





German Opinion of American Iron 
and Steel Industries. 

The German press regarded with some 
suspicion the purposes and probable re- 
sults of the recent commercial exposition 
at Philadelphia. This feeling of distrust 
has, however, been removed, according to 
a consular report just received from Ger- 
many. In this same report there is given 
an account of an interview with the di- 
rector of a leading German steel plant, in 
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which he expressed himself regarding the 
iron and industries of the United 
States. Being asked what significance the 
recent exposition at Philadelphia 
from a German standpoint, he said: “It 
had by no means the anticipated one-sided 
character of a source of information for 
Americans only, but was of equal interest 
to foreigners. Concerning the industrial 
situation in the United States, the impres- 
sion derived by a foreigner is that the 
remarkably favorable conditions 
are solid, legitimate and likely to be per- 
manent. This is particularly true of the 
mining and metal industries. An import- 
ant element in the present unparalleled 
prosperity of these interests in America is 
the strong, steady, continuous demand for 
metals, particularly those used in electrical 
machinery and installations. It is also 
true that America far surpasses us in the 
use of iron and steel for building pur 


steel 


b« re 


present 


poses 

“It is undeniable that the American iron 
works operate under decidedly more fa- 
vorable conditions of production than our 
own. An important factor in these con 
ditions is the fact that the United States 
possesses far richer and more widely dis 
tributed iron-ore deposits than Germany. 
While largely dependent upon 
imported Swedish—the 
American iron works find their raw ma- 
terial at home. To this must be added the 
other important advantage, that the con- 
struction and equipment of their iron and 
steel works far excel those of Germany, 
and indeed every other European country. 
In America we find what seems to us an 
astonishing substitution of machinery for 
Only in the most necessary 


we are 


ores—especially 


manual labor. 
details is hand labor now employed. Such 
a vast and skillful application of machin- 
ery offers especial advantage in a time like 
this, when manual labor is costly and diffi 
cult to obtain. 

“Finally, comes the enormous advan 
tage which the Americans enjoy through 
the high development of their railway sys 
tem. The industries have at their com- 
mand a railway system which far sur- 
passes in cheapness and efficiency of ser- 
vice anything known in Europe. The first 
sight of the tracks and equipment of an 
American railroad makes upon a German 
an imposing Their freight 
cars of all classes far surpass in size and 


impression. 


carrying capacity those of the German 
Their track system is relatively 
Special 


railways. 
broader and stronger than ours. 
tracks for freight trains secure rapid, al- 
most unbroken traffic. A widely devel- 
oped system of branch and side railways 
(feeders) sustains the traffic of the prin- 
cipal lines. The rates for freight are ex- 
cessively low. While on the German rail- 
ways, the cost of freight per ton kilometer 
is (excepting some unimportant special 
tariffs) 2.2 pfennigs, in America the cor- 
responding rate is only 0.6 pfennig per ton 
kilometer. 


“Under these German 


conditions, the 
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iron industry finds in that of the United 
States its 


most dangerous competitor. 


and 
Just at pres 


greatest, most important 
ent, the full force of this competition is 
not apparent because there is an enormous 
home demand for iron and steel in Amer- 


(Continued on page 48.) 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue. 





Answers addresesd to our care will be for 
warded. 
Gear Wheels, gear cutting. Grant; see p. 16. 


Caliper cat.free. EL. G. Smith, Columbia, Pa. 
Forming lathes. Mer.Mach.T.Co.,Meriden,Ct. 
Punches &dies. Wal.M.Wks.,Waltham, Mass. 
Rawhide, fibre and hard rubber gears. The 
Arthur Co. (See page 8.) 
Light and fine mach'y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 
Book “Dies and Diemaking.”’ $1, post paid. 
J.L.Lucas,Bridgeport,Ct. Serd for index sheet. 
Parallel attachments fo 


rawing board or 


table, $1.50. F. G. Hobar: loit, Wis cir'irs 
Selden Packing for iv ing box, with or 
without rubber core idolph Brandt, 38 
Cortlandt st., New Yor! 

For Sale—Two geared Ferracute presses, 
62 in. between uprights; little used, and in 
good condition. Address W. H. Mullins, 


Salem, Ohio. 

Mechanical engineer solicits correspondence 
with capitalists or manutacturing concerns 
who want to build an improved high-speed en 
gine. }0oX 52, AMBRICAN MACHINIST 
Would be pleased to correspond with pai 
ties having some specialty in the line of ma 
chinery to build, by one of the best equipped 
machine shops in the State Address Box 
475, Hornellsville, N. Y 

A commercial house of Switzerland desires 
to enter into business relations with an Amer 


ican machine manufacturing concern, on ac 
count of representation for sewing machines 
Box 51, AMERICAN MACHINIST. 


Wanted—Manufacturer or partner, to build 
a new style of printing press; no experiment 
tried and proven a success; the press is fully 
protected by patents. Address “Good Oppor 
tunity,”” AMERICAN MACHINIST. 

Engineers, firemen, machinists and elec 
tricians, send 10 cents for 24-page pamphlet 
containing list of questions asked by Examin 
ing Board of Engineers. Geo. A. Zeller, book 
seller, St. Louis, Mo. Mention AMER. Macu 

Institutions retiring from business having 
machine tools, brass and wood working ma 
chinery will find it to their interest to corres 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach 
Co., 55-59 Woodbridge st., W., Detroit, Mich 

Manufacturers intending to introduce pra 
tical patented novelties of every description 
on the European market are requested to com 
municate with Adolf Heerdt, 15 Schiller 
strasse, Frankfort-on-Maine, Germany, impor 
ter and general merchant. Al references 
given and wanted. 

A well-equipped machine shop and foundry, 
with ample water power, capacity 50 me 
chanics, tools suitable for engine building up 
to 24x 24-inch or similar work, invites pro 
posals in their line, or will consider manu 
facturing new specialties. Address P. 0 
Drawer 414, Lockport, N. Y 

Experienced engineer, well connected 
throughout Great Britain and the continent, 
desires agencies for good American machinery 
of all kinds; has exceptional facilities fo: 
selling patents or arranging for manufacture 
under royalties; British and American refer 
ences. Address Brown & Co., 49 Deansgate, 
Manchester, England. 

The annual meeting of the stockholders ot 
the American Machinist Press, for the ele 
tion of five directors for the ensuing year and 
for the transaction of such other business as 
may properly come before the meeting, wil! 
be held at the office of the company, No. 218 
William street, in the city of New York, on 
the Sth day of January, 1900, at 12 o'clock 
noon. A. LEIGHTON DONNELL, Secretary. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About siz words make a 
line. No advertisement under two lines a 
cepted, and no advertisements abbreviated. 

(Continued on page 48.) 
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ica. Several shipments of American foun- 
dry pig iron to Germany prove, however, 
that we in future to reckon with the 
competition of American metal here at 
Those shipments were ordered by 
German consumers of pig iron because 
they were in urgent need of raw material. 
The belief that the competition of the 
American iron industry is not yet to be 
seriously feared may still be cherished in 
spite of the great development of trusts, 
concerning whose productive capacity 
many large figures have been published 
which it is impossible to verify and which 
are probably exaggerated. 

‘But where once a relapse occurs in the 
\merican market or a weakening of 
mand in the world’s metal market, 
we shall have to reckon with a sharp and 
powerful competition from America, espe- 
cially in heavy plates, structural steel and 
and rails, for the production of all 
in the United States is on an enor- 
mous scale. Above all is this true in re- 
spect to rails, the production of which is 
developed to an astounding degree. Works 
which produce only one type of rails are 


have 


home. 


then 


iron, 
these 


not uncommon.” 

To the question, How can the German 
market protect itself against the future 
competition of America? the following an- 
swer was given: 

“The German iron and steel works must 
follow the American example, and by a 
greatly enlarged use of machinery reduce 
the cost of production and protect them- 
selves from future contingencies in the 
labor market. There is also urgently re- 
quired for our industry much lower freight 
rates and the construction of special lines 
and extra tracks for freight traffic. In this 
respect, America is a model and 
example for us to follow. The construc- 
tion of canals, which will offer a cheaper 
method of transportation, can indeed be 
of advantage, but can only be considered 
a palliative, not a remedy.” 


also, 





An examination for mechanical drafts- 
man in the Municipal Civil Service of 
New York will be held on Tuesday, De- 
cember 19, at the Criminal Court Building, 
at 10 A. M. Candidates must be residents 
of the State of New York and conversant 
with structural drawing, masonry, iron 
and steel construction. Candidates should 
bring their own ink, drawing materials 
and instruments, except paper. Applica- 
tions should be on file not later than De- 
For further information and 
application blanks address Lee Phillips, 
secretary, New Criminal Court Building, 
New York City. 


cember 16. 





‘That Baltimore woman who gave her 
pet monkey a first-class funeral must have 
been greatly attached to the animal.” 
“Yes; it probably gave her a regular mon- 
key wrench to part with it.’”—Cleveland 
“Plain Dealer.” 
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The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres- 
pondents. 


Situations Wanted. 


Machine tool and 
signer wants position. 
Expert draftsman 
position, downtown 
AMERICAN MACHINIST. 

Wanted—Position, by designing mothe 
draftsman, 10 years’ experience. E. WwW 
care AMERICAN MACHINIST. 

Competent draftsman, 10 years’ experience 
in general and special machinery, wants posi- 
tion in Toronto (Canada) or vicinity. Box 
59, AMERICAN MACHINIST. 

Position traveling mechanical engineer; 15 
years in shop, office and field; steam, electric 
and hydraulic power machinery. Address 
Box 43, AMERICAN MACHINIST. 

Wanted—Position, by draftsman, designing, 
mechanical technical education; 10 years’ ex- 
perience ; competent to superintend construc- 
tion. H. R. S., care AMERICAN MACHINIST. 

Draftsman and technical graduate desires 
responsible position ; has had shop experience, 
and is accustomed to handling men; best of 
reasons for leaving present position. Box 58, 
AMERICAN MACHINIST. 

Mechanical engineer of 20 years’ experience 
with general machinery and manufacturing 
business, is a good designer, desires engage- 
ment as superintendent or master mechanic. 
Box 57, AMERICAN MACHINIST. 

Superintendent, up to date on_ engines, 
pumps and general machinery, would like to 
meet parties requiring a man to take charge 
of a plant employine from 100 to 300 men. 
Address Box 42, AMERICAN MACHINIST. 


Mechanical engineer, technical graduate and 
18 years’ experience in hydraulic, steam and 
general machinery, wants position as assistant 
superintendent or chief draftsman ; first-class 
designer. Box 53, AMERICAN MACHINIST. 


Wanted—Position as foundry foreman, by 
a reliable, experienced molder; can manage 
men to advantage to get best results; here is 
a chance to get a good man. Address C. 
Dhein, 229 Park st., Dayton, O. 

Mechanical engineer, familiar with hy- 
draulic engineering, general machinery and 
water-wheel construction, is open for engage- 
ment January 1; invites correspondence from 
water-wheel builders wanting to improve upon 
the efficiency of their wheels. Box 55, AmMmErR- 
ICAN MACHINIST. 

Mechanical expert is open for engagement 
as chief draftsman or manager; lifelong ex- 
perience in printing presses and general ma- 
chinery ; can produce work economically, and 
is fitted for any responsible position where 
great mechanical! inventive ability and integ- 
rity are essential. Address Box 54, AMER 
ICAN MACHINIST. 

Practical mechanical engineer open for en 
gagement January 1, as superintendent, as- 
sociate in engineering office or other engineer 
ing work; wide experience in designing high- 
grade steam engines, boilers, ete., and super- 
intending manufacture of same; limited ex- 
perience designing electrical machinery : 10 
years in present position as superintendent 
of engine and botler works; will consider 
openings at home or abroad. Box 45, AmMpr- 
ICAN MACHINIST. 


Help Wanted. 


regular work and good 
Watertown Engine 


special machinery de- 
Box 56, AMER. MACH. 
and bookkeeper wants 
New York. Box 47, 


Machinists wanted ; 

pay to competent men. 
, Watertown, N. Y. 

‘Seetienes wanted on mill machinery and 
machine tools. Apply to Bethlehem Steel Co., 
South Bethlehem, Pa. 

Wanted—A man to take the lead in foun- 
dry on cylinder work, in a locomotive works. 
Address Box 66, AMERICAN MACHINIST. 

Wanted—In Massachusetts, four first-class 
outside and inside erecting men on engine and 
air-compressor work. Address Box 63, AMER- 
ICAN MACHINIST. 

Draftsman wanted who can design hy- 
draulic valves; state age, experience and 
salary expected. Brandywine Machine Works, 
Wilmington, Del. 

Machinist, experienced assembling Wilcox 
& Gibbs straw sewing machines; permanent 
position. Durbrow & Hearne Mfg. Co., 12 
Wooster st., New York. 


Foreman for machine shop: must be ener- 
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getic and experienced in general engine con- 
struction ; good position for right man. Box 
65, AMERICAN MACHINIST. 

Wanted—-Experienced draftsman, to work 
on cotton machinery: good position for an Al 
man; state experience, references and salary 
expected. Address Box 64, AMER. MACHINIST. 

Wanted—FExperienced foreman, familiar 
with modern methods, for machine shop em- 
ploying about 100 men; state age, experience 
and salary expected Address Box 62, AMER- 
ICAN MACHINIST. 

Wanted—Foundry foreman of experience 
and ability, for shop making specialty of Cor- 
liss and slide-valve engines, air compressors, 
furnace work and heavy and light castings. 
Address Box 48, AMERICAN MACHINIST. 

Wanted—Four first-class round and flat die 
makers and perforation dies; steady work and 
good pay for first-class men; none other need 
answer. Apply to Despatch Brass Hardware & 
Rolling Mill Co., Despatch, Monroe Co. Y. 


Wanted—An ice machine company 
to employ a first-class draftsman 
with piping up of power plants; 
practical experience preferred; state experi- 
ence and wages wanted. Box 60, Am. MACH. 

Wanted—tThree thoroughly experienced ma- 
chinery blacksmiths, accustomed to working 
to drawings; also one foreman blacksmith 
capable of handling 40 men on general work, 
including high-class machine forging. Address 
Box 61, AMERICAN MACHINIST. 

We are enlarging our works, and will 
shortly require an increased number of skilled 
mechanics; we invite application from 
draftsmen, pattern makers, molders and ma- 
chinists. Address the Westinghouse Ma- 
chine Company, East Pittsburgh, Pa. 

Wanted—A designing draftsman of A1 abil- 
ity, practical experience and some theoretical 
attainments absolutely necessary; must be 
up to date in jig and fixture work and spe- 
cial machinery; excellent chance for com- 
petent man of good character; none other 
need apply. Address, with details, Box 67, 
AMERICAN MACHINIST. 

Wanted—-One or two bright young men, to 
buy established machime shop in New York, 
doing good business; is fitted up with best of 
modern tools, and we will send to party buy- 
ing, all our trade in this line; an exceptional 
chance for the right party to start in busi- 
ness. and terms will be made satisfactory to 
purchaser ; price low. Address 0. G. N., Box 
30, AMERICAN MACHINIST. 


desires 
familiar 
man with 





BARGAINS IN NEW AND SECOND- 
HAND MACHINERY. 


48 in. Bickford Boring and Turning Mill, 60 in. x 15 ft. 

laner, 30in. x 8 ft. Pianer, 60 in. Boiler Makers’ Drill, 
Ne. 2 Garvin Milling Machine, No. 3 Pratt & Whitney 
Serew Machine, No. 3 Windsor Screw Machine, No. 3 
Bardons & Oliver Screw Machine. New Tools ready for 
delivery: 24 in. x 12 ft., 18 in. x 8 ft., 18 in. x 10 ft., and 
15 in. x 6 ft. Lathes, and 16 in. Shapers. 


Frank Toomey, 129-131 N. Third St., Philadelphia 


. . . 
Positions Filled. 
First-class Mechanical Engineers and Draftsmen 
ARE ALWAYS IN DEMAND. 

We can place you to your advantage. 
Write us. 

THE ENGINEERING AGENCY, 

1604 Monadnock Block, Chicago, U.S. A. 


Our Business is to Know 

Whether a man is capable in his 

PARTICULAR LINE of Engineering work. 
We can refer reliable concerns to 

THE MEN THEY WANT. 
Write us. 
THE ENGINEERING AGENCY, 
1604 Monadnock Block, Chicago, U.S. A. 














‘Better Looking Oil 
Than We Buy.” 


Rockvi.e, Conn. 


July 23, 1896 
The Burt Mfg. Co., Akron, O. 

Weare very much pleased with 
the filter purchased from you some 
time ago. It gives us perfect satis- 
faction, and gives in return a bet- 

ter looking oil than we buy. 
THe Wuirte, Corsin & Co. 

Ask for Catalog 16. 


THE BURT MFG. CO., 
AKRON, OHIO, U.S.A. 


Largest Manufacturers of Oil Filters 


30 Days’ Trial Free. in the World. 
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CLEVELAND GEAR WORKS, 
W. R. SAWYER, Lessee. 


86 SENECA STREET, 
CLEVELAND. 






GEARS of all descriptions 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BooxseELters 
AND IMPORTERS, 

810 WALNUT ST., PHILADELPHIA. 

Qj Our New and Revised Catalog of Practical and Scientific 
Books, 88 pages, 8vo, and our other Catalogs and Circulars, the 
whole covering every branch ot Science applied to the Arts, sent 
free and free of postage to anyone in any part of the world who 

will furnish his address. 


The Secor Oil Motor. 


THE GENERAL POWER CO. 


100 William St., 
NEW YORK. 











WANTED, 


A manufacturer to furnish machine of guar- 
anteed efficiency for manufacturing Empty 


Gelatine Capsules. Send offer and 
sketch to 
i. C. 8622, 


care of Rudolf Mosse, 
BERLIN, S. W., GERMANY. 


STEEL BALL CRANKS, 
TWO BALL LEVERS, & 
MACHINE HANDLES. 


We make all sizes and shapes finished ready 
for use Made of bar steel, and sell them 
below the manufacturing cost of cast iron or 
forged handles. 











Send for Machine Handle Price List. 
WM. SCHACHT & COMPANY, 
Successors to F. C. SCHLUETER & CO., 
231-233 Pium St., CINCINNATI, OHIO. 





efecfoo or QoofooQooQoo Pooler 
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Address, 





An excellent opportunity for the right concern. 


GEO. E. DOWNEY, Mayor, 


Aurora, Indiana. 
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saving Tools. 


FINE SCREW PLATES. 


“LIGHTNING” AND “GREEN RIVER.” 


Taps, Dies, Reamers, Tap Wrenches, Bolt Cutters 
Dnilling Machines, Punching Presses and other labor 
Send for Catalog. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass., U.S.A 
Agents in London, SELIG, SONNENTHAL & Co., 
85 Queen Victoria Street. 





A friend writes that he wishes to use 
lead or fusible metal in a place 
where it will be subjected to a pressure of 
4,000 pounds per square inch. The metal 
will be in a sheet about % inch thick and 
several feet He would like to 
know if this pressure will cause the lead to 
flow, and, if so, what alloy can he use in 
stead. 
had experience along this line, and, if so, 


some 


square. 


Perhaps some of our readers have 


we would be glad to hear from them 





Inquiries for Machinery. 
(115) Machinery used in the manufa 
ture of straw hats 
(116) For the makers of what is known 
as the Stevens or Stephens portable rotary 


valve planing machine 





Technical Publication. 
Machinery. A 
Treatise on Constrained Motions of Ma 
sy John H 
213 


Price $2.50 


“Kinematics of Brief 


chine Elements.” Barr. 
247 6x9Q-inch pages, with 
John Wiley & Sons. 


This book may be briefly described as 


illustra- 


tions. 


covering the ground first treated systemati 
cally by Willis in the “Principles of 
The strictly 


mception of 


Mechanism.” treatment is 


modern, the c instantaneous 
centers of motion by Professor Reuleaux 
being the basis of much of the work. To 
the student who has no systematic knowl 
mechanism from an 
the book can be confidently 


non- 


edge of analytical 
standpoint, 
it is 


As a whole, 


Simple algebra and trigo- 


recommended. 
mathematical 
nometry are used, and occasionally a little 
calculus but the book is com- 
paratively free from mathematical work 
Any intelligent reader may obtain much 
from it, and with a knowledge of a little 
algebra and of the trigonometry of right 


angled triangles it is practically all read 


appears, 


able 





New Catalogs. 


toston, 
sends us catalog in illustrated 

described the Pearson car-replacing jack, for 
work. The catalog is 34%x5% 


Mass., 
and 


The Pearson Jack Company, 
which is 


use in railway 
inches. 
Laughlin-Hough Company, 30 Broad street, 
New York, N. Y. .has sent us catalog in which 
are illustrated and described their mathemati 
cal drawing tables. The various features of 
these tables given very minutely, and 
numerous illustrations showing the different 
positions in which they may be used are in 
cluded. The tables are made in various 
styles, and for those interested in the subject 
of mechanical drawing we consider this cata 
log will prove of great interest It is stand 


are 


ard size, 9x12 inches. 





Manufacturers. 


Contracts have been let by the Warren 
Electric & Specialty Company, Warren, O., for 
an addition to its plant. 

The Hamilton Machine Tool 
Hamilton, O., is adding new machinery to its 
plant. A new building is also being erected. 

W. J. Shields, of New Wilmington, 
working on the final drawings for a new elec 


Company, 


Pa., is 
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tric lighting plant, to be erected at the same 
place the early part of next spring. 

The C. W. Hunt Company, West New 
Brighton, S. I., is erecting a new power-house 
for the purpose of generating electricity to 
drive the machinery in the several depart- 
ments. 

Z3ullock Electric Manufacturing Company, 
Cincinnati, contemplates the building of an 
addition to its main shop, which extension 
will make the machine shop 500 feet long and 
101 feet wide. 

Architect W. E. Creiggs, of Waterbury, 
Conn., has received bids for the erection of 
the proposed factory for the Seamless Rub- 
ber Company. The structure will be of brick 
construction, three stories in hight, 42x67 feet 
in dimensions. 


The Southern Iron Works was 
at Tampa, Fla., recently, by D. W. 
A. M. Grable and Ernest Kreher. 
pany owns a plant, but will enlarge it 
make it the leading marine machinery 
cern on the gulf coast. 

Cc. J. Clark, president of the Nutley Paper 
Company, of Nutley, N. J., states that that 
company will erect a modernly appointed 
paper mill and wrapping building at Nutley, 
which will be frame and brick, one and two 
stories, measuring 75x205 feet. 


organized 

Shea, J. 
The com- 
and 
con- 


The Carter Steel & Iron Company has been 
organized at Knoxville, Tenn., with a capital 
of $600,000, and the privilege of increasing 
it to $5,000,000. The new company has. ab- 
sorbed the Blue Springs Mining Company, the 
Helen Maud Iron Company and the Stony 
Creek Iron Company. 


Architect Robinson, New Haven, Conn., has 
plans for the erection of a factory building 
for the Winchester Repeating Arms Company. 
The structure will be 60x100 feet, and three 
stories, with a wing 20x20 feet. The build- 
ing will be of brick and iron construction 
with asphalt floor and tin roof. 


Contractors Macey-Henderson & Co., Heed 
Building, Philadelphia, Pa., have been award- 
ed a contract for a smith and machine shop 
building for Mr. Morris. It will be brick and 
iron, two stories, with a 38-foot front. In- 
terior equipment will be taken up under an- 
other contract, and the latest factory appli- 
ances will be introduced. 


The James River Construction Company, of 
Richmond, Va., is about to erect a steam 
power-house for the purpose of operating an 
electrical railway in that city. The con- 
struction and equipment of the power-house 
will cost $135,000. The Riter Conley Manu- 
facturing Company, of Pittsburgh, has 
cured a contract for the steel roof trusses. 


se- 


The General Electric Company is so busy 
at its works in Lynn, Mass., that it is pre- 
paring to erect an addition to the present steel 
foundry at the river works, situated on the 
banks of the Saugus river and along the Bos- 
ton & Maine Railroad. Bids have been asked 
for a brick building, 150x120 feet in size, to 
cost in the neighborhood, complete, of $60,000. 


Stanley G. Flagg & Co. have awarded the 
contract for a new foundry building, to be 
built at Pottstown, Pa., 100 by 110 feet in 
size, one story high, to be completed within 
ninety days. This makes the eleventh build- 
ing erected by this firm on their grounds at 
l'ramcote, and will, when completed, increase 
the firm’s force of workmen by seventy-five 
molders. 


The B. F. Barnes Company is the name of 
a new manufacturing concern recently or- 
ganized at Rockford, Ill. They will build a 
modern plant and engage in the manufacture 
of drills and lathes. The officers of the new 
firm are as follows: President, B. Frank 
Barnes; vice-president, Wm. Nelson; secre- 
tary, Allan R. Rea, and treasurer, Samuel H. 
Reck. 
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tang? That’s enough. We ought to 


know something about quality for we make more than 
five times as many files as any other manufacturer. 


NICHOLSON FILE 


Sam’! M. Nicuors6n, Pres. and Gen’l. Mgr. 


co., Providence, R. !., U.S.A. 


Largest Makers in the World. 





Woodward & Powell Planer Co. 


WORCESTER, MASS. 


U. Baird Machinery Co., Pittsburgh, Pa 
Robinson & Cary Co., St. Paul, Minn. 
W. R. Colcord Mchy. Co., St. Louis, Mo 


De Fries & Co., Dusseldorf and Berlin, Germany. 
A. Janssens, Paris, France. 
A. Janssens, Bruxelles, Belgium. 
Burton, Griffiths & Co., L« 
Sonessons & Co., 


Parke & Lacy Co., San Francisco, Cal. 
The Fairbanks Co., Philadelphia, Pa. 
Pratt & Whitney Co., Chicago, Ill. 


omndon, Eng. 
Malmo, Sweden. 





Excelsior Straight-Way 
Back Pressure Valve. 


reliable and 


This valve has no dash 
pots, springs, guides or 
complicated levers to get 
out of order. It is simple, 


well made. Never sticks, and can be relied upon at 


all times when using exhaust steam for heating ; or when used as 


a relief, or free exhaust on a condensing plant, it has no equal. 


It 


is noiseless and free from any complicated attachments. 


Jenkins Brothers, New York, Boston, Philadelphia, Chicago. 
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Adjustable 
Tap Wrench 


Will hold securely, taps up to 1-4 inch 
and drills up to 3-16 inch. 





Machinists will find this 
a most useful tool. .... 





Hammacher, Schlemmer & Co. 
TOOLS FOR ALL TRADES. 
209 Bowery, - - - - - - + NEW YORK. 





INEMATICS OF 
.-» MACHINERY 


JOHN WILEY & SONS, 


brief Treatise on Constrained Motions of Machine Ele- 
ments. By John H. Barr, M.S., M.M.E., Professor 
of Machine Design, Sibley College, Cornell University, Mem- 
ber of the American Society of Mechanical Engineers. With 
over two hundred figures. 8vo. v-+-247 pages. 213 figures. 


CLOTH, $2.50. 
53 E. roth St., New York City. 


yy 
B | 
BD) 
B) 








ter ; New Spiral Attachme 





New Dividing Head with 72 teeth in 


Vanderbeek Tool Works, Hartford, Conn., U. S. A. 


gear ; New Adjustable Back Cen- 
nt, cutting both right and left; New Vise. 














